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when 
it 
comes 
to 
your 
product’s 
reputation... 


The new symbol 


of Shakeproof quality in actior 


ORDER A SHAKEPROOF SAMPLE KIT... prove 
superior Live Action locking yourself. Includes washer 
test samples and booklet with test data, information 
on all washer sizes and types including custom- 
Jesigned ‘'Specials'’. Write for yours. 


e 
Demand genuine Shakeproof” Live Action 
Lock Washers — never accept a substitute! It just doesn’t 


pay off. As a matter of fact, anything less than Shakeproof quality 


may pay you back in dissatisfied customers, lost business, extra 
service time and factory rework. 

Live Action takes the risk out of fastenings. Shakeproof’s 
exclusive 3-way combination of multi-toothed line bite... built-in 
spring reaction that holds harder under stress . . . and bracing strut 
action—rigidly opposes loosening—assures a permanent fastening. 

Test-after-test proves Shakeproof Live Action locking superiority. 
You can prove it, too! Order a Shakeproof Sample Kit—we’ll send 
you a selection of Shakeproof Lock Washers to test as you see fit. 

Don’t pussyfoot. . .make tracks to Shakeproof for the lock washer 
that never compromises your product’s reputation. 











t SHAKEPROOF / FASTEX 


DIVISION OF CANADA ILLINOIS TOOLS LIMITED 
67 Scarsdale Road e Don Mills e Ontario e HI 4-8427 


For further information mark No. 109 on Readers’ Service Card 
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This month’s cover 


Engineers have long been 
impressed with the need to 
combine beauty and utility 
in their designs. The per- 
forated metal pictured on 
this month’s cover is an ex- 
ample of just such workman- 
ship. We spotted it while on 
a tour of the Trane Com- 
pany Limited plant in Etobi- 
coke, Ontario. The actual 
application is pictured in our 
article on perforated mate- 
rials on page 61. 





In this issue 


43 


Departments 
Backlash 

Briefs 

COnMIBUIONS ..666. cc Bes ce 
Designews in pictures 
Editorial 

Letters to the Editor 
New products 
Overheard in Ottawa 
People and events 
Reader Service Cards 
Reports 

Technical literature 


Ancient energy sources may be harnessed 


The energy of sun, wind and geothermal activity can be put to work for modern 
man in places like Canada’s northlands. 


Hydraulic unit tests structural panels 


How a test assembly was designed and built in Canada for checking water 
leakage at sealing joints in curtainwall panels. 


Engineers help solve a medical problem Gordon Duffy 
An engineering team was called in to work alongside physicians in designing 
a medical aid to ease the pains of child-birth. 


Design clues for investment casting A, A. Knapp 


The second and final section of a guide which outlines valuable design 
techniques for a precision process. 


Automating the paperboard industry 


An industry dominated by the short run order is looking to automation for 
economizing production of corrugated paperboard. 


Man/problem solver Frank Davies 


A report on the International Design Conference where missile designers met 
with philosophers and artists to analyze ways of tackling their problems. 


A creative medium for designers 
Perforated materials can be a versatile tool for designers in industries as far 
removed as food processing and ship building. 


Research centre to serve Canadian industry 
Group R&D project being planned for Ontario should encourage a greater 
- effort by industries from coast to coast. 


Hamilton—city of engineering firsts 
An ambitious city, which pioneered the way with many an industrial achieve- 
ment, is still taking the initiative. 


Industry warned to wash its face Richard Gwyn 


A top Canadian civil servant says industry must convince the public of the 
sincerity and integrity of private enterprise before it’s too late. 


1961 Metal Show 
Preview of a show which is vital to engineers, especially Canadians, trying to 
capture the mass markets of the U. S. 





Reader Service 


Before reading further, turn to 
the back of the book and tear 
out a Reader Service Card. 
Circle the numbers as you go 
and mail the completed card to 
us—no postage is required. We 
will take care of your requests 
immediately. 

Pass your copy along so that 
others may enjoy this service— 
there are three cards. 














; NEUUOTC ed Plas SLLCS have the greatest strength-to- 
neha aan of any sbi material. And hex remarkable qualities make them 
one of the most versatile and economical materials for a wide variety of applica- 
tions . . . in the development of new products . . . to improve present products 


or processing equipment. Y 2 


Take this design award winning FRP park bench, a 
product of Polyfiber Limited. Practically indestructible. 
Proof against any weather. Permanently gay and 
colourful. The colours are moulded in. 


Or this radar dome made of Fiberglas Reinforced Plastic by 
Long Sault Woodcraft Limited. Light enough for easy trans- 
portation over difficult terrain. Strong enough to withstand 
constant lashing from subarctic gales. Impervious to snow 
and ice. Weathertight to protect delicate mechanism. 


FRP tank trucks are lighter, use less fuel. BLE ANY “ 
Reduce wear and tear on moving parts...carry | a AN) 
greater live loads at less cost. And they’re 
corrosion resistant. This tank truck was built by 
Canbar Industrial Plastics Division of Canada Barrels 

and Kegs Limited in conjunction with Brantford Coach & Body Limited. 


nome 


The 500 or so Fiberglas Reinforced Plastic parts 

that go into the de Havilland Caribou are | 

a good example of the way specialized shapes 

can be produced inexpensively in limited : 

quantities. A strong, lightweight material, of course, is essential. 


The potentials of Fiberglas Reinforced Plastics are virtually unlimited. You can 
use them for the high temperature resistance of a missile nose cone or for the 
acid resistance of a chemical vat; for the minuteness of a small electrical com- 
ponent or the massiveness of a 50-foot boat hull. Our experienced sales specialists 
and a highly developed Canadian moulding industry are ready to Serve you. +7.m. Reg'a. 





FIBERGLAS 


CANADA LIMITED 





GENERAL SALES OFFICE: 10 PRICE STREET, TORONTO ® BRANCH OFFICES: SAINT JOHN - MONTREAL - OTTAWA - TORONTO - LONDON - WINNIPEG - VANCOUVER 
For further information mark No. 127 on Readers’ Service Card 
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The contributors 


Duffy 


Harley 


This month our line-up of contributors 
is somewhat unusual. They’re all regu- 
lars, including three whose names appear 
each issue in the left-hand column of this 
page. 


Frank Davies is the man responsible for 
the art work and layout of each issue of 
DE. His position entails art direction 
over fifteen other Maclean-Hunter publi- 
cations, but he assures us he pays particu- 
lar attention to the design of DE because 
of its special audience. 

Frank studied in England, specializing 
in illustration, processes of printing repro- 
duction and advertising design. But his 
practical experience has not been con- 
fined to any specific field and he has 
designed almost everything from theatre- 
sets to wine bottles. It’s his belief that a 
professional designer should work in as 
broad a field as his ability will permit. 

A member of the National Industrial 
Design Council’s “Design of Merit 
Award” committee, he is also president 
of the Art Directors’ Club, Toronto and 
one-time director of an extension course 
in magazine design at the University of 
Toronto. In this issue he reports on the 
Eleventh International Designers’ Con- 
ference in Aspen, Colorado. 


Richard Gwyn regularly reports to DE 
from the Ottawa scene and has con- 
tributed a whole page this issue on 
Canadian industry's corporate image. 
As Ottawa correspondent for Maclean- 
Hunter’s business publications he gleans 
his notes from many tedious hours in 
the Press Gallery of the House of Com- 
mons and from interviews and chats in 
the offices and hallways of Canada’s 
government leaders. He is no newcomer 
to the parliamentary beat, having been 
Ottawa correspondent for Thomson 
Newspapers prior to joining his new 


Davies 


company just over a year ago. In off-duty 
summer hours he goes out sailing and fits 
in some squash and skiing in winter. 


Gordon Duffy is Montreal editor for 
Maclean-Hunter’s industrial publications 
and thus DE’s newshound in Quebec 
province. This time he’s dug out a story 
on how engineers worked alongside 
medical men to develop a decompression 
chamber for expectant mothers. Gord’s 
had a rough and tumble career that 
started as clean-up boy in a restaurant 
during school vacations. After a spell 
in the merchant navy he became a news- 
paperman in Halifax and covered two 
of the province’s worst mine disasters. In 
1959 he was appointed assistant manager 
of M-H’s editorial services department 
and in 1960 moved to his present position 
in Montreal. 


In his spare time Gordon enjoys read- 
ing and writing but he likes to get 
outdoors. 


And we felt it was about time you met 
our cartoonist. His name (in case you 
can’t read the signature on his cartoons) 
is Harley . . . Harry G. Harley. 


Harry started off to be an engineer, 
studying aeronautics at the University 
of Toronto, but says the calculus was 
more than he could reckon with. So he 
took up cartooning and sold his first, 
ten years ago, to Baseball Digest. In 
1957 he landed a job as editorial car- 
toonist with the St. Catharines Standard, 
doing some free-lance work on the side. 
But the spare-time work built up well 
enough for him to go full-time free-lance 
in January of this year. In fact, he plans 
on moving soon from his cluttered cellar 
studio to a brand new one in the home 
he’s building just outside St. Catharines. 





prove that you can cut polishing costs with Formbrite, 
Anaconda’s superfine-grain drawing brass. 


STANDARD DRAWING BRASS 


(grain size, .045 mm)—after 40% elongation 


ENLARGED SURFACE TRACE showing the roughness that 
causes “orange-peel” effect in the working of standard drawing 
brass. Smoothing such mountains down to the valleys takes con- 
Srel-Ye-toli-Mellhacisle Mm ate] ae -tur-UiMel-1-yolzele-\udelmelcelel leis rane ol com ih U ws ole) & 
ishing wheels might be needed. Polishing compound costs run 
production rates, low. Bottlenecks hamstring operations. 


THE STRETCHED SAMPLE of standard drawing brass looks like 
this (left, above) when seen in oblique illumination and magnified 
20x. Its microstructure is shown 75x at right. This is the kind of 
drawing brass that’s been used for decades for stamped or drawn 
brass products and the micrographs show in another way why 
polishing costs have been high. 


Formerire is springier, harder, more scratch resistant than 
the usual drawing brasses in the same standard tempers. Yet 
it retains remarkable ductility for forming and drawing — even 
such deep-drawn products as pen barrels. And Formbrite costs 
no more than ordinary drawing brass, despite its superiority. 
For fuller details write: Anaconda American Brass Limited, 
New Toronto, Toronto 14, Ontario. Sales Offices: Quebec 


City, Montreal, Calgary and Vancouver. C-6110 


For further information mark No. 


FORMBRITE DRAWING BRASS 
(grain size, .005 mm) — after 40% elongation 


ENLARGED SURFACE TRACE showing Formbrite’s smoothness 
even after deformation, the test of polishing characteristics of a 
drawing brass. It is relatively easy to level these little hills on the 
surface of Formbrite. In many cases, users find they eliminate 
reuhedtate Mme) ol-Je-telolat-Mmr-Uicelel-s4al-1emmal-1-1¢ Mela] har WTI] ©) -Mmoxe) ola ol bam 
Finishing savings run up to 50%. 


WHEN SEEN IN OBLIQUE ILLUMINATION and magnified 20x 
by the microscope, the stretched Formbrite surface looks like this 
(at left, above). Its microstructure is shown 75x at the right. This 
uniform superfine-grain structure is produced by special proce- 
dures of rolling and annealing. 


FORMBRITE* 


Superfine-Grain Drawing Brass 
a product of 


a 


* Trademark Reg’d. 


101 on Readers’ Service Card 
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Reports — A world roundup of engineering and design interest 





Much stronger permanent magnets now commercially available 


Discovery of a new process has enabled commercial ff ; Belen, 
production of permanent magnets with nominal en- : 
ergy of 7,500,000 gauss-oersteds—about 1 million 
gauss-oersted above that of any permanent magnet 
presently available in full-scale continuous produc- 

tion. By achieving 100% grain orientation through 

the entire cross-section of the magnet casting, 
straight-line highways are created for the magnetic 

forces. The magnetic crystals are elongated and the 

atomic structure aligned in a single pre-determined 
direction to conform to the ultimate magnetic orien- 

tation desired. (See photo. New sample at left.) 


The result is the most powerful anisotropic magnet material available. It produces more magnetic 
energy per unit volume or weight than any of the many variations of aluminium-nickel-cobalt-iron 
alloys. Its high energy product is surpassed only by that of the expensive platinum-cobalt alloys 
which are not commercially available. Source: U. S. Magnet & Alloy Corporation. 

Circle 300 on Reader Service Card 


New technique for thinner freezer walls 


It should be possible to design thinner walls for domestic refrigerators and freezers using available 
insulating materials, according to the result of recent laboratory tests. 

A research team sat down with the published conductivities of various insulating systems and 
calculated theoretical minimum wall thicknesses. It then tested specimen walls in outside surface 
temperatures of 9OF and relative humidity of 85%, and inside conditions of 38F and 
— SF. Thermocouple readings confirmed the mathematical calculations that refrigerator walls could 
be designed as thin as 1.3 inches with glass fibre (k of .225) or only | inch with heavy gas-filled 
polyurethane foam (k of .15). Freezer walls were possible as thin as 2.4 inches with air-filled glass 
fibre (k of .21) and 1.7 inches with gas-filled foam (k of .14). 

Computations indicated the feasibility of freezer walls as thin as six-tenths of an inch using the 
fibrous glass supported vacuum insulating system, but costs would be considerable. Source: Owens- 
Corning Fiberglas Corporation. 


A computer that sings, and recites Shakespeare 


A research team working towards a better understanding of the nature of human speech has taught 
an electronic computer to reproduce human speech. To demonstrate the ability of their new student 
the researchers recently attended a scientific meeting in the United States armed with a recorded 
tape of the computer reciting the soliloquy from Shakespeare’s “Hamlet”. 

Using a high-speed general-purpose computer they programmed it to accept a list of the normal 
English phonetic symbols on a sequence of punched cards. After digestion it can come up with 
syntheticized intelligible speech. 

Although the result has a slightly mechanical ring, further refinements are being made to the 
computer program to achieve a more polished result. Eventually it’s hoped to be able to imitate 
the voices of a specific person. But the computer is already capable of singing. In its demonstration 
debut it reeled off a verse of “Bicycle Built for Two” in a baritone voice. The notes were exactly 
on pitch. Sources: Bell Telephone Laboratories. 


Giant storage tank for cryogenic gases 


Canada’s largest cryogenic vessel is being built at Sault Ste. Marie for storage of hydrogen, oxygen, 
nitrogen and other gases. Using double wall construction, the 33 ft. diameter sphere of aluminium 
plate is designed to operate at 15 psig over a temperature range of ambient to minus 297 F. A car- 
bon steel vessel 39 ft diam. by 47 ft of all welde1 construction contains the sphere and provides 
insulation and protection from earthquakes. 

Cryogenic storage of gases in liquid form is necessary from an economic stand-point, saving con- 
struction and land costs. 117,000 Imperial gallons of liquid oxygen stored in the vessel would occupy 
only 18,820 cu ft. But if it was stored in a gaseous state at 50 psi, a sphere 200 ft in diameter 
would be required with a plate 2 in. thick. If stored at atmospheric pressure and a temperature 
of 60 F the corresponding space occupied would be 15,000,000 cu ft. This would necessitate a 
containment vessel covering an area of 100 sq. ft and a quarter of a mile high. Source: Horton Steel 
Works, Limited. 
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V3 the price of a punch press die. 





from this 
2), Bore 


Model BNSSEM-SC Super- 
Speed Air Motor equipped 
with electrically-operated 
valve. 





This special machine designed and built in the plant of Electro-Mechanical 
Products Co., clamps and pierces 3 holes in 20,000 pieces per day. It uses 
3 Bellows Super-Speed Air Cylinders and a Bellows Air Motor. Set-up cost 








This Super-Speed® Bellows Air Motor® is 
so powerful it can drive a 1/2” hole 
through 1/16” thick steel. The piston rod 
moves at a speed six to ten times the speed 
of an equivalent sized air cylinder. 

That’s why the Super-Speed is an ideal 
answer to many piercing, staking, form- 
ing, riveting, stamping, swedging and 
similar operations. 


The Super-Speed Air Motor uses the basic 


Bellows integral valving system with built- 
in operating and speed controls. Only one 
air connection is required which can be 
flexible hose. The directional valve may 
be either the low-voltage (8-12V) Electro- 
aire® Valve or the finger tip control 
manual valve. One bore size, 2-1/2”. Four 
standard stroke lengths, 4”, 6”, 9” and 12”. 


Write for Bulletin SS-5R. Address Dept. 
DE-961, Bellows-Valvair Ltd., Toronto 18, 
Ontario. 


Technical Representatives in all major cities 


Bellows- 


. 
aivalr LTD. 
Toronto 18, Ont. 
SUBSIDIARY OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC 


14 Advance Road 


For further information mark No. 106 on Readers’ Service Card 
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Propane gas burner generates electricity 


A high-temperature generator has been developed for success- 
fully converting heat from a conventional fuel directly into 
electricity. Called a flame-heated thermionic generator, it burns 
a mixture of propane and air, like an ordinary camp stove. 
The main parts of the generator are a furnace and a thermi- 
onic converter comprising two electrodes or metal plates. The 
flame heats one of the electrodes to 2,800F, causing electrons 
to boil off and jump a small gap to the cooler electrode, thus 
producing an electric current. 
Although the development model is a small, portable unit, 
one possible application for bigger flame-heated thermionic 
generators is improving efficiency of central power station 
plants. Very high temperature heat from burning gas or oil 
could pass through the device and be converted directly to elec- 
tricity. The remaining heat, at lower temperatures, could then 
be used to produce power in the conventional turbine-generator : ; 
system. This could possibly boost efficiency by 20%. Source: Atomics International. 


New material halves cost of tool and die making for plastics 


A new metal and plastic compound that may revolutionize tool and die making processes will be 
on the Canadian market soon. So new that it does not yet have a name, the product is ideal for 
making low-cost tools used in forming thermosetting plastics. It is to be manufactured as a dry 
powder, which can be poured into a mold and liquefied by heat. It will cool and harden quickly to 
the exact shape of the mold. 

The material can be formed easily and has an exceptional balance of strength and heat conduc- 
tivity—the strength of plastic and the heat conductivity of metal. It has higher heat conductivity 
than other metal-plastic tools now available, and has sufficient strength to operate at high tempera- 
tures. 

Part of the savings in cost will come from the ability of the material to be cast net size with 
tolerances as close as .001 of an inch, It eliminates machining and hand finishing required for 
metal dies and the cost will be about half. Source: The Boeing Company. 


First fluid lathe off production line 


The first production model of a liquid lathe for cutting 
materials has just been demonstrated in California. A 
machine resembling a cannon, it delivered a needle 
fine point of liquid under thousands of pounds of pres- 
sure to slice through cement, wood and tough plastic. 
The liquid cutting concept was developed as part 
of a research project to find new tools and processes 
for shaping and forming exotic materials for advanced 
aerospace craft. An immediate practical market was 
found in the safe removal of high energy solid propel- 
lant materials from engine casings. Models for cutting 
and shaping metals and other materials are being developed. Source: Navan Products, Inc. 
Circle 301 on Reader Service Card 


Stainless castings stronger at very high temperatures 


There is experimental evidence that cast alloys serving as high temperature load-carrying 
components have far greater resistance to deflection than wrought alloy components of equivalent 
composition. : 

Experiments conducted at 1,600F confirmed the relationship between grain coarseness and de- 
flection resistance. Specimen bars of type HT cast alloy (35% nickel, 15% chromium) were tested 
with similar bars of the equivalent wrought alloy (a special high carbon version of type 330, to 
match the normally high carbon content of the cast alloy). Bending stresses were applied to both 
continuously over an extended period and the coarse-grained cast alloy specimens exhibited consid- 
erably less deflection. 

An interesting check was made on the experiment by melting some wrought type 330 alloy and 
casting it into test bars. These bars, with the new typical cast grain structure, showed far greater 
resistance to deflection at 1,600F than the original wrought material. Source: Alloy Casting In- 
stitute. 
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CONTINUOUSLY GALVANIZED 


Easy forming...rust defying.... 








y i > = Lt 
FISHING TACKLE 


INSIDE PARTITIONS 
AND TOOL BOXES 


seen 


Metenccesmmem ad 





KITCHEN EQUIPMENT BUILDING FACADES FLOORING STORE FRONTS 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Sudbury, 
Winnipeg, Edmonton, Calgary, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 
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NO PRIMER... NO PREPARATION ... ‘Colourbond” is a high quality galvanized se 


sheet designed to meet the countless applications in manufacturing and construction, where 
strength . . . resistance to rust and corrosion . . . and lasting beauty in a painted finish are 
essential requirements. 

Stelco’s process gives “Colourbond” a surface of tightly bonded zinc-iron alloy, with the 
characteristic appearance of a “wiped” galvanized coating. This surface remains intact 
through working and forming, even up to the limits of the base steel itself. Its highly absorbent 
properties allow ‘Colourbond” to take paint readily without initial preparation or the 
application of primer coat for most end uses. A “tooth” on the zinc coating locks the paint 
to the sheet for a long-lived attractive finish. 


For full information on "Colourbond”, in sheets or coils, contact any Stelco Sales Office. 


Stelco is now Canada’s Most 
Versatile Producer of Galvanized Steel 


With two completely separate and different 
galvanizing lines now in operation, Stelco’s 
versatility in this field is unrivalled among 
domestic producers. The differing needs and 
preferences of all customers can be readily 
met from either of the production units 
illustrated here. 


» Galvanizing pot and Zinc coated steel 
cooling tower of rising from the pot 
Line No.1 of Line No. 2 61111.B(2) 
For further information mark No, 160 on Readers’ Service Card 
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Apply Garlock 5875 Tefion-impregnated LATTICE BRAID 
Packings** to centrifugal and rotary pump shafts, valve 
stems and expansion joints, and reciprocating rods, rams, and 
plungers...@ premium packing at regular packing prices. 


ENGINEERED 
TEFLON’ 
PRODUCTS 


Exclusive Garlock manufacturing technique cre- | 

ates unique properties in Teflon-impregnated 

LATTICE BRAID Packings. The use of pre- 

sintered Teflon powder gives new, low cost Garlock 
5875 LATTICE BRAID} Packing greater stability under 
temperature changes and outstanding resistance to glazing. 
The pre-sintered Teflon powder on the white asbestos 
yarn does not absorb water; hence, there is no “wicking” 
action, and minimum axial swell. The ground particles 
of Teflon form millions of bearing points on the packing 
surface ... effectively reduce friction and wear . . . once 
installed, retightening or adjustments are rarely, if ever, 
necessary. Garlock 5875 LATTICE BRAID Packing 
contains over 30% Teflon by actual weight—affords 
excellent resistance to moderately destructive and cor- 
rosive acids and caustics from —90°F to +500°F. 


Costs no more than regular packing. Garlock 5875 LAT- 
TICE BRAID Packing sells for almost 40% less than 
other Teflon packings in use today. At this price, you 
can enjoy all the new features of 5875 plus the advan- 


ame ey 
PPTL 
~~ oe 


tages of LATTICE BRAID construction: 

completely integrated structure for greater 

strength, longer life, more flexibility and lower 

maintenance cost. No single outer braid or cover to 

wear through. Garlock 5875 LATTICE BRAID holds to- 

gether without disintegrating, wears far beyond ordinary 
packings. 


Enjoy fast delivery from warehouse stock. Garlock 5875 
Packing is immediately available in sizes from 14” 
through 1” in either spool or reel form to meet your 
specific needs. Call your local Garlock representative at 
the nearest of the 26 Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, write for Catalog 
AD-185, Garlock of Canada Ltd. 


General offices: Toronto, Ont. Branch offices: Hamilton, 
Montreal, Winnipeg, Edmonton, Vancouver. Plastics Div.: 
United States Gasket Company. Order from the complete 
line of quality Garlock products . . . Packings, Gaskets, 
Seals, Molded and Extruded Rubber, Plastic Stock and 
Parts. 


*Du Pont Trademark for TFE Fluorocarbon Resin Registered Trademark 


GA RL O CK 


For further information mark No, 130 on Readers’ Service Card 
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Gear drive caused chatter marks on parts 


GATES SUPER HC DRIVE 
REPLACES GEAR DRIVE 
IN LIMITED SPACE... 


ends costly rejects 


Chatter marks on parts produced by a ver- 
tical boring mill at Manitoba Bridge and 
Engineering Works, Ltd., in Winnipeg re- 
sulted in costly rejects. The cause of the 
chatter marks was traced to the gear and 
pinion on the main drive. 

About a year ago, the plant engineer in- 
vestigated the possibility of replacing the 
gear drive with a flat belt or conventional 
V-belt drive. However, to do the job, both 
types of drive had to be too large to fit into 
the limited space available. 

Advised by a Gates Representative, he 
then designed a Gates Super HC High Ca- 
pacity Drive for the boring mill. He found 
that the high capacity Gates Drive was so 
compact that it could readily transmit the 
required power in the space vacated by the 
gears. Now, with the smooth-running Gates 
Drive, the mill is turning out clean, even 
cuts, eliminating chatter marks. 


The Gates Fieldman located near you is a 
drive design expert. To contact him for help 
in designing a new drive, or for quick delivery 
of replacement V- belts, call your nearby 
Gates Distributor. 


World's 
largest maker 
of V-Belts 


Gates Rubber of Canada Ltd. 


Brantford, Ontario X973E 





Gates High Capacity Drives replace gear and flat belt drives 


5 
acre a > ry 


Ji -} 


i / J JiCVY LZ J ft, 


4) } CONVENTIONAL 
a 8) |} orive 


| GATES SUPER HC 


Saves space and money =| fy 
... Cuts bearing loads 


When you design a new drive or replacement drive, 

you can save space, weight and money by using a 

Gates Super HC V-Belt Drive—the first and most 

advanced high capacity drive. Because of exclusive 

design features, this new Gates Drive can often 

transmit the required horsepower in about half the 
space needed by a conventional V-belt drive—with 
fewer belts and smaller sheaves. 

Drive costs are reduced as much as 20%. Drive 
weight is reduced 20% and more. Guards and machine 
housings can be smaller, shafts shorter. Reduced weight 
and overhang on bearings cut bearing loads. More- 
over, the Gates Super HC Drive can operate at belt 
speeds up to 6,000 ft/min without dynamic balancing! 








Need replacement V-belts? 
Why Gates Hi-Power V-Belts are 
industry's No. 1 choice today 


The exclusive construction features of Gates Hi-Power V-Belts—Concave 
Sides, Precisely-Engineered Arched Top, Flex-Bonded Tensile Member— 
make them more dependable than ordinary conven- 
tional V-belts, giving you far longer belt life on even 
the toughest applications. 
Moreover, because of Gates high standards of 
quality control, you get a perfectly matched set of 
Hi-Power V-Belts every time—every belt pulls its 
share of the load throughout the long service of the 
drive, further increasing belt life. 
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LET 
US 
PROVE SE how a THERMO-FAX 


BRAND “FILMAC 200” READER-PRINTER 
CAN CUT ENGINEERING PAPERWORK COSTS 


Lost in a maze of paperwork? Drawings mislaid or torn? Prints piling high on the floor? Let 
microfilm and the THERMO-FAx* “Filmac 200” Reader-Printer clear away this confusion and 
show immediate savings in manhours, materials and reproduction costs. The “Filmac 200” with 
‘‘Filmsort’”’* Aperture Cards saves wear and tear on tracings; allows more vault space; makes 
reduced size prints as usable as the originals. Makes 18” x 24” copies in seconds at the touch of 
a button. What more could you ask? There’s more! Microfilm makes distribution of drawings 
faster and less costly . . . never leaves engineers waiting at the counter . . . allows you to service 
every request when you get it. Investigate the ‘‘Filmac 200”’ Reader-Printer’s low cost and fast, 
simple operation. We’ll prove how it makes engineering drawing reference systems completely 
practical ... at less cost. Mail the coupon now for full information. 











ea Be : MINNESOTA MINING AND MANUFACTURING OF CANADA LIMITED, 
TTT mm PEE BOX 757, LONDON, CANADA 


pe se Femersane 
PERRET ETR ERED TTT CME? 














Please send me complete 

information on microfilm systems 
along with the book, “‘How to cut 

eaety atts : . F . . ” 

Be cic ie 1 | industrial paperwork costs. 
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NAME 





This is a ‘“‘Filmsort’’ Aperture Card. It is so accessible that in 6 TITLE 
to 12 seconds you can begin to use the facts stored on it. In aor 
another 20 seconds you can havea copy. Nothing leaves the files; COMPANY 
nothing needs re-filing! With the ‘‘Filmsort’”’ Aperture Card 
system you standardize the size of your drawings; locate infor- ADDRESS____ 
mation mechanically or manually; and originals stay in the file! 


Mail coupon at right for your free copy of the new 36-page illus- 
trated book, ‘‘How to cut industrial paperwork costs.” 














TMINNESOTA JMINING AND ]V[ANUFACTURING OF CANADA LIMITED | 4 Thermo-Fax 


sumac 
READER-PRINTERS 


... where research is the key to tomorrow 
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Why do these 


ror- Tam amaliclal—ie 


lakela-t-Jclohy4-)mme-lilale|-we 


It’s because Cleveland design engineers — draw- 
ing on 47 years of experience — have successfully 
blended the just right combination of housing 
design, exclusive heat-treatment for alloy steel 
worms, centrifugal casting of bronze gear rims 
together with larger, more rugged taper roller 


bearings on worm and gear shafts. 


HOUSING isa rug- 
ged one-piece de- 
sign of highest 
quality cast iron, 
ribbed for maxi- 
mum strength and 
heat dissipa- 
tion. Cooling fan 
of unique design is mounted on input 
end of worm shaft and is equally ef- 
ficient in either direction of rotation. 
Only one gear shaft bearing plate is 
large enough to permit assembly of 
the gear. On gear shaft extension side, 
gear shaft bearing is mounted in the 
housing bore and backed up by a 
clamping plate. This gives a stronger 
housing and provides maximum 
strength for overhung loads. Housings 
are designed for mounting in one 
position only, thus avoiding design 
compromises necessary with universal 
mount types. 


BEARINGS on both 

worm and gear shafts 

are Timken tapered 

roller bearings, pro- 

viding adequate thrust 
and radial capacity. Worm bearings 
are mounted directly in housing bore 
for greater rigidity. 


Worm Gear 


WORMS are cut 
integral with 
shaft and accu- 
rately ground to 
a high surface fin- 
ish on both thread flanks. Shaft ex- 
tension diameter is especially large to 
permit increased overhung load ca- 
pacity. An exclusive heat-treating 
technique provides a high degree of 
hardness throughout the entire thread 
thickness and well below the worm’s 
root diameter. It gives maximum 
thread strength and resistance to wear 
without losing the advantage of a 
tough core of medium hardness. 


GEARS have centrif- 

ugally cast bronze rims 

with a high tin-nickel 

content. They provide 

greater density and a 
higher hardness, giving increased re- 
sistance to wear and fatigue pitting. 
Bronze rims are centrifugally cast in- 
tegral with cast iron centers, in smaller 
sizes up to 6 inches, which permits 
strong mechanical keying of the two 
parts — without dependence on actual 
surface bond. Gear shaft extension 
diameters are especially large to per- 
mit greatly increased overhung load 
capacity. 


A a LE ee 
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This permits substantially higher horsepower 
ratings with smaller worm and gear units — units 
that more than meet AGMA’s new Standard 
440.03. Cleveland now offers speed reducers — 
from one to forty horsepower — at savings of 
50% or more on cost per horsepower. 


ORIGINAL MASTER WORMS for each 
size and ratio of worm gearing, are 
made individually in Cleveland’s tool 
room to extremely close tolerances 
and kept in perpetual stock. Cleve- 
land makes all their hobs. No outside 
source has been found that can pro- 
duce worm gear hobs to their exacting 
tolerances and standards. Each hob is 
checked against this master worm — 
as are production worms and gears. 
Thus, it’s not necessary to ever replace 
Cleveland worms and gears in sets. A 
new gear will operate perfectly with 
an old worm and vice versa. 


Call your Peacock Representative to- 
day, to get all the facts on these new, 
more powerful speed reducers. Or, 
write for a copy of new, free Bulletin 
No. 420 giving complete engineering 
information. 


Peacock Brothers Limited 


P. O. Box 1040, Montreal 3 
Also Sydney, Toronto, Sudbury, Winnipeg, 


Calgary, Edmonton, Vancouver 
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Ideas, facts and know-how — 

all these are yours at the Plastics Show of Canada. Here, 
you’ll find completely new machines, new products and 
applications. You can conduct performance tests on the 
spot—gather know-how about the latest molding, extrud- 
ing, injection and fabricating techniques . . . check mate- 
rials merely by going from booth to booth. You just can’t 
afford to miss the most important plastics event of 1961 
—the Plastics Show of Canada. The dates—October 17, 
18, 19—1961. 


Show of Canada 


October 17-18-19, 1961 Automotive Bldg., Exhibition Park, Toronto 
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RAVAGES METAL SURFACES 


Downtime ... zero... this is an ideal now 
within reach through Deloro Stellite cobalt 
or nickel base alloys. Where heat .. . from 
destructive jet engine inferno temperatures 
to light, frictional wear .. . is responsible for 
downtime, vital parts produced by Deloro 
Stellite, at prices comparable to special 
steels, offer incredible performance. Be 
Achieve a new dimension for “NORMAL [___fricttonal Heat —__ 
DOWNTIME” with Deloro Stellite castings DRY BEARINGS 

and hardfacing. a — 


Write for your free copy of ‘375 Ways to 
Speed Production, Cut Maintenance.”’ 


Frictional Heot 
PULVERIZER PLATES 





STELLITE 


BELLEVILLE ONTARIO 











DIVISION OF DELORO SMELTING & REFINING COMPANY, LIMITED Friction and Combustion Heot Erosive Wet Heg 
" HARDFACING RODS STEAM JET NOZZLE 
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DRAWING PENCILS’ 











Light-stopping, high-density leads... 


Blueprint, xerography, diazo, photography. No matter 
what process is used to reproduce your drawings, if 
they're Venus made, you'll get crisper, clearer prints. 
And because Venus leads are densely packed with 
the world’s finest ground graphite, only very light 
pressure is required to apply a clean, opaque line 
on any material you use. Saves you time and effort. 
Venus drawing pencils come in 17 degrees of hard- 


ness. Draftsmen’s leads and holders are also 
available. 





Send for free samples in your favourite degrees 
of hardness. 


2 NAA 
wavnys. Nt-JOv = SNiMvY oo sfl 


VENUS PENCIL COMPANY LIMITED 
1325 The Queensway, Toronto 14, Ontario 


gH 


DEMONSTRATES ITSELF 
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There’s no end of possibilities with 


STEEL TUBING 
by STANDARD TUBE 


Aluminum Sheet, 
Bor, Extrusions, 


rawordwir “Sys. «= STANDARD TUBE AND T.1. LIMITED 


any quantity. a WOODSTOCK - HAMILTON - TORONTO - OTTAWA - MONTREAL - VANCOUVER 
eee AGENTS IN OTHER PRINCIPAL CITIES 
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TO PLUMB NEW DEPTHS 


’5 Northern Electric Research and Development Laboratories built a floating 
anechoic chamber. Although the appearance of this room is weird, its purpose is perfection; 
for here, there are no echoes, reflections or vibrations to distort the accuracy measurements of 
sound waves. ™ Wedges of Fiberglas, five feet long, project towards the middle of the room from 
all six surfaces, so that the equipment under test is completely surrounded by a mass of sound 
absorbent material. M& This anechoic |chamber is being used to test microphones, speakers, tele- 
phone transmitters and receivers, intercom systems and other communications equipment. & The 
chamber is an important new asset, but it represents just a fraction of the total facilities and per- 
sonnel dedicated to the quest for progress in communications at the Research and Development 
Laboratories of Northern Electric Company Limited. 


a 


Daetat 


| 
Northern Flectric 


COMPANY LIMITED 


SERVES YOU BEST 


6660-26 , 
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TORRINGTON NEEDLE BEARINGS 
FEATURE: 


(C0 Unique unit construction 

D Full complement of retained rollers 

CO Unequalled radial-load capacity 

C0 Low coefficient of starting and 
running friction 

( Low unit cost 

C Long service life 

( Compactness and light weight 

( Run directly on hardened shafts 

C Permit use of larger and stiffer 
shafts 


It’s easy as 1-2-3 with... 


LOW-COST TORRINGTON NEEDLE BEARINGS! They can be installed easier and 
faster than any other type of anti-friction bearing. There’s no waste time... no 
waste motion. No collars, shoulders or retaining rings to complicate assembly. 
Just one quick ram stroke... and the Torrington Needle Bearing is completely 
and firmly installed. 

These exceptionally low-unit-cost and assembly advantages are yours whether 
you’re geared for large volume, high-speed runs on automated machines . . . or 
lower volume, lower-speed assembly on simple arbor presses. Either way, you'll 
find it pays to specify Torrington Needle Bearings. 

Torrington Needle Bearings offer other outstanding design and performance 
benefits. For details on how they can help you, call or write us today. 








TORRINGTON BEARINGS 
THE TORRINGTON COMPANY, LTD. 


progress through precision 
Leaside, Toronto 17, Ontario 


For further information mark No. 165 on Readers’ Service Card 
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ONE OF THESE IDEAS MAY BE WORTH A MINT OF MONEY TO YOU 


Here is a booklet with 279 ideas for products 
asing Vibrafoam. Some are frankly trivial, but 
others are practical products you can start devel- 
oping today. And any of them could be a spring- 


board for your imagination in thinking up your 
own exclusive application. 


All are based on the proven properties of Vibra- 
foam, Naugatuck’s two component rigid poly- 


urethane foam system. They exploit its light VIBRAFOAM 
weight ... its insulation efficiency, with a ‘k’’ 


factor only half that of most commercially avail- 





able insulation products . . . its relatively high 
compressive and tensile strength . . . its closed 4 R O D U ce T 
cell structure ... its ability to foam in place to 
fill any void ... its high bonding strength to 


most surfaces ... and its easy handling with i D a A S 
simple, inexpensive equipment. 


So send for your free copy of ‘*279 Vibrafoam 
b P) 
Product Ideas’? — while the coupon is handy and 


you have it in mind. You’ll be glad you did! 


J 


Sales Manager, Polyurethanes, 
NAUGATUCK CHEMICALS 
Elmira, Ont. 


Please send me a free copy of. 
279 Vibrafoam Product Ideas. 


ice clin aha tp Neier te tena eden ae 
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NEW 

AMBIENT 
COMPENSATED RELAY 
FUNCTIONS PERFECTLY 
20° BELOW ZERO 

OR 165° ABOVE 


This rugged new overload relay by Arrow-Hart compensates automatically for extreme 
variations in temperature. It can be used indoors or outdoors—with boilers, furnaces, 
refrigeration plant, machinery—will provide precise control of a very broad range of 
operations, all the way from 20° below zero F. to 165° above. 

Much smaller in size than any comparable unit on the market, the new relay is completely 
dependable in operation and requires no adjustment of any kind. It is available with all 
Arrow-Hart starters, in ratings from 25 to 300 amps continuous current, and is normally 
supplied with manual reset. If desired it can be equipped with a change-over lever that 
provides manual or automatic reset as required. 


Fo ARROW-HART & HEGEMAN 
complete details, (CANADA) LIMITED 


call or write INDUSTRY STREET 


us today. TORONTO 15, ONTARIO 
; 7365 Mountain Sights, Montreal, Que. 
Quality MOTOR CONTROLS « WIRING DEVICES «APPLIANCE SWITCHES 
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— Find the one 
drafting room need 
not supplied 

by Bruning! 


It’s the man at the board. Bruning furnishes everything else for the drafting 
room and architects as well as field equipment for the engineer. Only a few 
of hundreds of items are shown. Bruning Copyflex machines are backed by 
a full line of materials for making clear precise copies—Bruning also supplies 
over 100 varieties of sensitized papers, cloths and films as well as non- 
sensitized translucent tracing and writing paper, cloths and films. 

Whether the order is large or small Bruning promptly answers your needs 
with top-quality service and supplies based on years of experience. 


CHARLES BRUNING COMPANY (CANADA) LTD. 
37 Advance Road Toronto 18, Ontario 


“FOR FAST, ECONOMICAL, 
VERSATILE COPYING” 
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LINK-BELT offers 


Industry's Most Complete Line 


of matched power trans 


ke 


MALLEABLE IRON, PROMAL AND STEEL 
CHAIN DRIVES—Complete line of cast, 
combination, forged and fabricated 
chains plus matching sprockets. 


GEARMOTORS, MOTOGEARS AND IN- 
LINE HELICAL GEAR SPEED REDUCERS 
—A broad range of types and sizes 
in ratios up to 2217:1 with capacities 


WORM GEAR SPEED REDUCERS—For 
high capacities, fan-cooled and Uni- 
versal types, ratios to 3600:1; torque 
ratings to 135,000 pound inches, up 
to 150 hp. 


SELF-ALIGNING BALL AND SPHERICAL 
ROLLER BEARINGS — Pillow blocks, 
flanged, flanged-cartridge, cartridge 
and takeup blocks for shafts up to 11”. 


mission 


ROLLER CHAIN DRIVES—In single or 
multiple strands in %4” to 3” pitch 
and 1” to 3” double pitch, including 


sprockets—over 2000 types and sizes. 


P.1.V. AND RS P.I.V. VARIABLE SPEED 
DRIVES—Stepless, instant variation in 
ratios to 6:1, 9 sizes, 21 types, up to 
50 hp. 


SHAFT-MOUNTED SPEED REDUCERS— 
For horizontal, vertical or inclined 
positions, tie-rod or flange mounting. 
Ratios to 24:1, up to 40 hp. 


BABBITTED AND BRONZE BEARINGS 
—Pillow blocks and flanged blocks in 
15 types, 300 sizes, shaft sizes from 
Wy” to 12”. 


components... 


+ Ba 


a 


SILENT CHAIN DRIVES—For fractional 
up to thousands of horsepowers, *6” 
to 2” pitch in ratios up to 12:1. Com- 
pact, quiet, positive. 


PARALLEL SHAFT SPEED REDUCERS— 
For efficient speed reducing or increas- 
ing with heavy shock loads. 57 sizes, 
ratios to 292:1, up to 2800 hp. 


COUPLINGS—Flexible, rigid, compres- 
sion, geared, geared motor and fluid 
types for shaft sizes from 6” to 8”. 


TT 


OTHER LINK-BELT PRODUCTS include: 
fluid drives for cushioned power; 
screw conveyor drives; friction and 
jaw clutches; cut and cast tooth 
gears; shaft collars in solid and split 
malleable iron and steel types; back- 
stops to automatically prevent back- 
ward movement of conveyors and 
elevators; gray iron and welded steel 
pulleys; grease cups; eccentrics; 
shafting. 





All from one source—whether your need is a single component or a completely 
job-engineered drive—Link-Belt is your headquarters for all power transmission 
equipment and engineering service. Link-Belt standards of quality are built into 
every component—service proved designs offering longer life and lower cost. 
What’s more, integrated design assures correct mating of all components for 
smooth-working efficiency. Popular sizes carried in stock. See the yellow pages 
of your phone book. Or write for Catalog 1050-C. 


POWER TRANSMISSION MACHINERY 


LINK-BELT LIMITED: scarboro Plant, General Offices and District Sales—Dept. 961-DE, 1960 Eglinton Avenue, E., Scarboro, Ont., Station H, Toronto 13 
e Eastern Avenue Plant and Warehouse—Toronto 8 e District Sales Offices and Warehouses—Montreal 15 * Vancouver 12 e Winnipeg 12 e Swastika, 
Ont. ¢ Halifax: Austen Bros. Ltd. « District Sales Offices—Edmonton « Hamilton e Sydney: Austen Bros. Ltd. * Foundry at Elmira, Ont. 
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ation 


Send your request for regular mailings of the 
Stelco bulletin “Drop Forgings Information”. 








This illustration is two and 
a half times actual size. 


‘DROP FORGED 
Y) by STELCO 


... to give top performance in a tough job! 


The pedal crank for a tricycle takes a good deal of abuse. It must have 
a high strength-to-weight ratio, durable toughness, and be economically 
priced to suit a competitive market. 


Beginning with metallurgically controlled steels, Stelco uses modern 
techniques to produce forgings with unbroken grain-flow lines. The 
process provides finished parts stronger than the original steel from 
which they are made. Experience in die designing reduces finishing 
operations to a minimum. 


For further information contact Stelco at Gananoque, or any Stelco 
Sales Office. 


Please quote reference No. 360 when enquiring 


Division 


foe): \ THE STEEL COMPANY OF CANADA, LIMITED 


Drop Forge Division, Gananoque, Ontario 
Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Sudbury, 
60272.8 Winnipeg, Edmonton, Calgary, Vancouver. Ju. C, Pratt & Co. Limited, St. John’s, Newfoundland. 
For further information mark No. 158 on Readers’ Service Card 
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DESIGN 
for 
SALES 
APPEAL 


with 
a lustrous, 
lasting finish of 


Nickel-Chrome Plating 
on any basis metal 


This means you can now combine the 
beauty and protection of Nickel-Chrome 
Plating with the many special 
properties—performance, fabricability 
and practical cost—of a wide variety 

of other metals. Whatever basis material 
you choose for your product, Nickel- 
Chrome Plating will give it lustrous, 
matching beauty with brilliant 
blue-white colour . . . beauty with 
outstanding durability. Nickel-Chrome 
Plating to specification protects 

basis metals from rust and corrosion, 
nicks and scratches. Creates lustrous, 
lasting beauty . . . with the eye appeal 
that makes for sales appeal. Write 

for a free copy of “Quality Plating.” 








THE 


INTERNATIONAL 
NICKEL a 


COMPANY OF CANADA, LiMiTED JNO, 


SS YONGE STREET, TORONTO 


Food Sheer 
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HYDRAUL/ICS 
BY JARRY: 


Champlain Bridge Contractors: McN. a-Key-Deschamps 








a solution for you, too? 


The photo shows the positioning of a 176’ long, 10’ high, 176-ton prestressed concrete beam on 
Montreal’s new Champlain Bridge across the St. Lawrence. Making light of this ponderous job is a 
hydraulic system designed especially for the job by Jarry Hydraulics Limited. 

Today more and more engineers are turning to hydraulics to solve problems. We have pioneered in 
hydraulics in Canada with equipment on every aircraft 
built in Canada since 1950. If you have an idea you'd like 
us to help you explore, write or phone the Sales Manager 
of our Industrial Division. 


There are interesting openings in our Engineering Department. 
Write: Vice President, Engineering. MONTREAL 18, QUEBE ¢ 
For further information mark No. 135 on Readers’ Service Card 
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HAMMOND Transformers for Electronic Equipment 


Hermetically Sealed @ Plate Supply e Filament e Multi-winding e Input and Filter e Silicon, Selenium 
Power Rectifier @ Input, interstage and Output in all types e Cathode Ray e Modulation e High “Q” 
Inductors e Transistor . . . and other special type Transformers. 


3-Phase, Plate and Rectifier Types... for special 5. 
equipment. 

- Heavy Current Transformers .. . for oil pipe line 6. 
heating. 
High Voltage Plate Transformers . . . for test 7. 
purposes. 


Rectifier, Filament Transformers . . . for industrial 


electronic equipment. : 

Encapsulated Types . . . Plate, Filament, etc. to 
1600 cycles. 

Military Transformers . . . to all specifications oil or 
epoxy filled. ° 


Power Transformers . . . for modern electronic 8. Transistor Transformers . . . with solid leads or pins, 
circuits. for printed circuits. 


Hammond makes and stocks more than 1,000 items 
in ratings from a few millivolts to 40 K.V.A. and offers 
the experience and facilities to engineer special 


transformers as single units or in production quantities. 


nlolululolalo Male Mm olUiMmigelaltiolsul-eM CoM lelg-Mlilels Mey 01010) ELECTRONIC TRANSFORMERS 


different specifications. 


Standard Items Stocked by Leading Jobbers 


H2 


HAMMOND MANUFACTURING COMPANY LIMITED e GUELPH, ONTARIO, CANADA 
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a 
n 3 t ‘Low initial cost per thousand, low installed cost with 
highly engineered high speed United Eyeleting ma- 


chines, and you have an unbeatable combination you 


can put to work saving money. They will join dis- 
«> & — similar materials, can be clinched tightly to fasten, or 
lightly to function as a pivot. 


They can be used as a bearing, or as a terminal. With 


Lowe st Co st ceramics, plastics, and glass special machine device 


helps minimize fracturing. You can get them from 


Fa st en e ‘ad stock in a wide range of sizes, colors, and metals. A host 
of special diameters, lengths, shapes can also 
12 b be made to solve your individual problem. 
OU CaN UY See our catalog in Sweets’ Design File or 
write us today to investigate the possibilities 
of utilizing lowest cost United Eyelets for 

your product. 











ies high sonete s on a oaece — 
lange eyelets provide positive means for mak- 
es both jobs ing reliable thru-connections on two-sided 
printed wiring boards. 


High speed fastening of 2 eyelets simultane- cytes does double duty as fastener for wind 
s 


ously cuts costs on automotive ignition breaker ield, bearing for spark wheel. Do 
point assembly. well for only a fraction of a cent. 





SY 


JUST plug it in — United Standardized eyelets reel ree Bla A gnc ot Ha ging You can avoid the inevitable commercial with 
old wires by compression on multi-contact munication. Try them on a new application — the T.V. Selector Switch and still enjoy the 


computer part. Tight hold eliminates soldering ’ indi silent utility and performance of eyelets on the 
time and bulk. aes ad Il prove as indispensable as your Switch itself, 


Be 
Free Eyelet Slide Selector helps determine VWnited. 
which eyelet you need with given grip and 


hole diameter. INDUSTRIAL SALES DIVISION 
UNITED SHOE MACHINERY COMPANY 


OF CANADA LIMITED 
MONTREAL : TORONTO : GALT AND QUEBEC 
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Morse has 
industrial drive problem under the sun 


Basic Drives, Speed Reducers, Couplings, Clutches—only Morse makes all four and only Morse 
stocks all four. For example, if your industrial drive problem involves basic drives such as roller 
chain, silent chain, and Hy-Vo® Drives, or “Timing’”® belts, friction clutches, and couplings, 


too, look to Morse for the answer. You’ll get impartial engineering help and immediate delivery. 


As for quality, Morse products speak for themselves: Morse timing chain is specified as original 
equipment by every Canadian automobile manufacturer. Therefore, no matter what your indus- 
trial drive problem, your Morse distributor is the man to talk to. He’s listed in the classified direc- 


tory under Power Transmission. Or write: Morse Chain of Canada, Ltd., A Borg-Warner Industry. 
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we Factory: Simcoe, Ontario; GA 6-4960 
Sa/es Offices: Toronto LE 6-7177; Montreal HU 8-1300 
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Wallace Barnes 
Springs — 
carry the 


of the CNE 
MOVABLE 
STAGE 


The Canadian National Exhibition was faced with the 
problem of providing football facilities for the Toronto 
Argonauts immediately before and after the annual 
Grandstand Show, without the week-long delay of 
building and dismantling the stage. 

Would a movable stage solve the problem? (The 
stage is 160 ft. long, 80 ft. wide, 40 ft. high, and 
weighs 240 tons!) 

Consulting engineers designed a stage that could be 
mounted on electrically powered crawler tractors to 
transport it on and off the field. 


MOVING STAGE “FLOATS” ON SPRINGS 

To protect complex lighting equipment and elaborate 
mechanisms, giant springs were designed to support 
the 240 ton load while being moved. Wallace Barnes 


The Wallace Barnes Company Ltd. 


if 
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constructed huge, 90 lb. hot wound compression 
springs to cushion the stage during the 400 ft., 5 
minute move. 44 of these springs were required to 
distribute the load throughout the 12,800 sq. ft. base. 
Trial runs proved that the stage could be moved 
smoothly without undue jarring or stress. 

This is the first stage of its kind in the world and 
CNE officials are confident that it will pay its way by 
allowing football and other field activities to take 
place immediately before and after the annual 3-week 
Grandstand Show. 


Associated Spring 


Corporation 


Hamilton, Ontario—Montreal (Pointe Claire) Quebec 
Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) 
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It’s a good design, but 
will you fasten that panel? 


Design a package that no standard fastener will fit, and you'll need a special 
device. We design and build specials. But standards (like those shown here) 
cost less and get there sooner. 


56 pages of standard fasteners in our new Handbook No. 11* Send for one.. 
it’s free. Write to your nearest distributor listed below. 


Adjustable Fastener 


Best Application: To compress a gas- 
ket, resist vibration, fit varying frame 
thicknesses. 

Form: One piece latch installed by 
passing knob through door. Quarter 
turn opens or closes. Nostriker required. 
Features: Further turning of knob 
changes grip to hold different frame 
thicknesses, tightens door against 
gasket. 

Availability: From stock in 4 sizes, 
miniature to large. *Handbook pp. 
28-37. 











TTT 











Best Application: Where spring load- 
ing, single hole mounting, and mini- 
mum inside clearance are factors. 
Form: Chromed knob with arrowhead 
to indicate pawl position. Spring in 
plated ferrule applies tension to pawl. 
Features: Uses only *,” inside space. 
Pushing knob relaxes operating tension. 
Availability: From stock, individually 
packaged. *Handbook pg. 43. Other 
latches, pp. 38-43. 


Represented in Canada by... 
METAL AND WOOD BLACK BROTHERS, LTD. 
FASTENING DEVICES 1200 Hornby Street 
6302 Papineau Avenue Vancouver, B.C. 
Montreal 35, Quebec 


WESTAIR SALES CO. 
380 Donald Street 
Winnipeg 1, Manitoba 


Lion \4 Turn Fastener 




















Best Application: For light weight, 
quick operation, vibration resistance. 
Tomeet Mil Spec. MIL-F-5591A (ASG). 
Form: Swaged nose stud, retainer (to 
captivate stud), solid leaf receptacle. 
Features: Quarter-turn clockwise locks, 
quarter-turn counterclockwise unlocks. 
One piece stud design adds consider- 
able strength. Clip-on receptacle speeds 
installation. 

Availability: From stock in variety of 
head styles. Ten receptacles offered 
over the three sizes, including side- 
mount and casting mount. *Handbook 
pp. 9-18. 


METAL AND WOOD 
FASTENING DEVICES 


301 King Street, East, 
Toronto, Ontario 


Retractable Screw Fastener 





Best Application: Drawers, slides, 
doors, especially on electronic equip- 
ment. 

Form: Polished stainless steel screw 
retained in standoff flanged into door. 
Screw engages tapped hole in frame. 
Features: Sctews can be used in multi- 
ples, operated individually without forc- 
ing door. Float of screw in standoff 
tolerates misalignment. 

Availability: From stock in 5 head 
sizes (slotted or unslotted), 8 thread 
sizes from 4-20 to 4-40. Spring loading 
for automatic retraction also from stock. 
*Handbook pp. 18-22. 


Quick-opening Screw Fastener 


Best Application: Where misalignment 
is present, or where doors may be sub- 
ject to hard use or deformation. 

Form: Heavy square-threaded screw 
assembly held in outer panel by re- 
tainerand engaging receptacleon frame. 
Features: Maximum float for ease of 
installation and alignment. One assem- 
bly fits variety of door and frame 
thicknesses. 

Availability: From stock in Nos. 2 and 
7 sizes. Three head styles; riveted, 
welded, clip-on receptacles. *Hand- 
book pp. 23-27. 


/ 


eg 


FASTENERS ZLTON 


/ 
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Skinner has a complete range of 
Explosion-Proof Solenoid Valves 


If you have a control problem involving valves operating in hazardous 
locations—Class I Group D (gasoline vapors, etc.), Class II Group F (coal 
and coke dust) and Group G (grain dust)—you can select from Skinner’s 
complete line of two- and three-way explosion-proof standard and high 


pressure solenoid valves. 


U.L. approved 


A wide range of pressure ratings and orifice sizes 
Bodies and coil housings machined to close tolerances—clearance is 0.0005 


Stainless steel or naval brass bodies 


Stainless steel internal parts 


Stainless steel and brass internal parts 


STAINLESS STEEL TWO- AND 
THREE-WAY SOLENOID 
VALVES—X5 SERIES 


The highest quality and most versatile 
valves manufactured. So flexible that 
basic valve can be modified to provide 
porting, mounting, or flow-control, to 
meet most applications. 


Two-way solenoid valves are available 
normally closed, normally open and 
dual purpose. Orifice sizes from 1%” to 
%%”, maximum operating pressure differ- 
ential 3000 PSI depending on orifice 
size—NPT pipe size %”, 4” and %”. 

Three-way available normally closed, 
normally open, directional control and 
multi-purpose. Orifice sizes from 3¢,” to 
4%”, maximum operating pressure differ- 
ential 200 PSI depending on orifice size. 


TWO-WAY PISTON TYPE 
SOLENOID VALVES—XR SERIES 


These valves, with forged naval brass 
body and stainless steel piston, handle 
high flow and high pressure require- 
ments of industrial and commercial ap- 
plications with most common media. 


XR series valves are available with 
4%" orifice and 4” NPTF in normally 
closed or normally open construction. 
Operating pressure differential 5 to 1250 
PSI for AC operation and 5 to 1000 PSI 
for DC operation. 


TWO- AND THREE-WAY 
HIGH FLOW SOLENOID 
VALVES—XL SERIES 


hese diaphragm type solenoid valves 
meet the high flow requirements of a 
great many commercial and industrial 
applications. The unique Skinner dia- 
phragm construction makes possible the 
exceptionally long service life of this 
series valves. 

Two-way XL series valves are avail- 
able normally closed and normally open. 
Orifice sizes are 4%”, 34” and 1” with 
corresponding NPTF pipe connections. 
The )%” orifice model is also available 
with %” NPTF. Operating pressure 
differential is 5 to 150 PSI. 

Three-way XL series valves are avail- 
able normally closed, normally open 
and directional control. Orifice sizes are 


3”, 4%” and %” with corresponding 





NPTF pipeconnections. Operating pres- 
sure differential is 5 to 150 PSI for the 
4%” and %” size and 10 to 150 PSI for 
the 3%” size. 


TWO- AND THREE-WAY HIGH 
PRESSURE HYDRAULIC SOLENOID 
VALVES—X10 SERIES 


These stainless steel, direct acting, slide- 
type valves are precision engineered to 
control hydraulic systems at pressures 
up to 2000 PSI. 

These high pressure hydraulic valves 
have a 3%” inlet and cylinder orifices 
with 4%” NPT. They can be used as 
two-way normally closed or two-way 


normally open valves by plugging the 
appropriate port, and three-way nor- 
mally closed, or three-way normally 
open, or dual purpose valves. 


For complete information, contact a 


Skinner Distributor listed in the Yellow 
Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


® 
THE CREST OF QUALITY 


ELZCTRIC 


VALVES 


SKINNER ELECTRIC VALVE DIVISION 


SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A, 
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MICROVOLTS MICROVOLTS MICROVOLTS MICROVOLTS MICROVOLTS 


From Bach-Simpson Limited comes the _ ideal 
“survey” recorder — presenting its story as quickly 
as the counters can be read — eliminating time- 
consuming chart or tape analysis. Total survey 
time can be hours or weeks, and the need for 
skilled and constant maintenance is gone along 
with the tapes, pens and ink. Anyone can read it. 




















Designed to record any function (e.g. Voltage, 
temperature, field strength) which, with the use of 
a suitable transducer, can be displayed on a panel 
meter, it operates by sampling the function value 
at preset intervals (from 1 sec. to 20 min.). 
Counter readings record the number of times this 
value has been found to be in each “value group” 
or subdivision of the function's range. With a sam- 
. pling rate compatible with the rate of change of 
the function, these readings, multiplied by sampling 
interval, yield the total time that the value of the 
function fell within each value group. 


As a result, where a statistical record of function 
behaviour rather than a complex minute-by-minute 


tracing of its variations is required, the Digital 
Recorder is the simple, economical answer. 


The Digital Recorder is available in standard five- or ten- 


counter versions (others to special order) for standard 


rack mounting, in moisture- and dust-proof CEMA 12 ° 
housings, or in wood cases for bench or portable use. ac = lm Son 
Wide ranges of sensitivity, scales and value group 
arrangement are feasible. LIMITED 
1255 Brydges St., London 


Your inquiries are invited. 
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> “ Experience 
and skill... 
vital 


components 
in any 
machine 


2,250-TON 
LOEWY PRESS 
manufactured by 


Canada Iron 

for the 

Industrial Equipment Division 
Baldwin-Lima-Hamilton Corporation 


This self contained oil hydraulic extrusion press, shown 
prior to shipment to one of Canada’s leading aluminum 
producers, is typical of the quality machinery and equip- 
ment manufactured by Canada Iron. 


Experienced design engineers combine with skilled crafts- 
men at Canada Iron’s modern 93,000 sq. ft. machinery 
plant at Trois Rivieres, Quebec, to build quality custom 
equipment for the metals industry, pulp and paper, 
mining, rubber, chemical and plastics industries. 


Call in Canada Iron sales engineers to discuss your ma- 
chinery requirements. 


DESIGNERS AND MANUFACTURERS OF INDUSTRIALMACHINERY 


Canada Iron 


ro UN DRIES, LAMiTt © ) 


+. Machinery Division 
& CANADA IRON COMPANY 


MONTREAL QUEBEC CITY TORONTO 
921 Sun Life Bidg. 100 d’Youville Sq. 169 Eastern Avenue 
SALES OFFICES: UNiversity 6.7841 LAfontaine 3-4590 EMpire 3-8801 
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Ade I/R WELPS THE HAND THAT SHAPES THE FUTURE 


WITH THESE THREE SPECIALIZED DRAWING AIDS, BUSY 
ENGINEERS, DRAFTSMEN AND ARCHITECTS CAN SAVE 
MANY HOURS—in the FIELD or at THEIRDESK == 
SPEED and ACCURACY ARE ASSURED 


THE 
ACU-ARC RULER 


The revolutionary new Acu-Arc ruler is designed to pro- 
vide the draftsman with a straightforward and accurate 
method of drawing arcs of circles of any radius fom 7” 
to 200” or more. No other single instrument is available 
to draw arcs of circles of such a large range of radii. 
Nor is there any other instrument available to draw arcs 
of large circles as quickly, easily and accurately. 


POLYANGLE 


The Polyangle is a precision instrument designed to adjust to a pad for 
fast yet accurate sketching or drawing to scale. Compact in its plastic 
carrying case, engineers and architects find the Polyangle ideal in the 
field or at their desks. 

The main scale slides to provide parallel horizontal lines and the 
spring-loaded angle arm can be snapped into positions of 30 - 45 - 60 - 
90 - 120 - 135 - 150 degrees either above or below the horizontal. The 
arm sets to angles quickly, remains in position and can be moved 
horizontally while maintaining angle setting. 


FREE 


NEW 
CATALOGUE 
WRITE FOR 
YOUR COPY 


ALPHA QUICK-SET BOW Ore of 
the most useful single instruments you can own. 
With the Alpha Quick-Set Giant Bow you sim- 
ply squeeze and it is set at the radius you 
want. Use conventional ratchet for fine adjust- 
ment. 


CARSEN INSTRUMENTS LIMITED 


162 Bentworth Ave. Telephone RU. 9-2681 Toronto, Ont. 
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Notice to Purchasing Agents and Engineers! 


Now, more than 
ever, it’s time 
to cut costs! 


Speed Nut Fasteners give savings of 
30% to 75% or more over other methods 


With competition increasing from home 
and abroad, it’s time to re-examine your 
production costs. The use of Speed Nut 
fasteners in your assembly will greatly 
reduce time and material costs and 
affect substantial handling savings. 
Prove to yourself that Speed Nuts 
can save you time and money by taking 
advantage of our FREE Fastening 
Analysis Service. 
Here’s how it works: 
Our skilled engineers will take one of 
your finished units, carefully disas- 
semble it, study it piece by piece and 


reassemble it using Speed Nuts where 
applicable. Then, in a detailed report, 
we will provide an accurate accounting 
of the time and cost savings realized. 

There are over 8,000 different types 
and sizes of Speed Nuts now in produc- 
tion. If, however, there is not a Speed 
Nut that is entirely suitable for your 
particular application, our creative 
engineers will develop one that is. 

Take advantage of our free analysis 
service now. Learn how Speed Nuts can 
improve your profit picture, and make 
your product more competitive. 


DOMINION FASTENERS 


DOMINION FASTENERS LIMITED 


a Gee. A. Tinmeuton corporation 


HAMILTON, ONTARIO 
Sales Branches: Toronto, Montreal 


| want to know if Speed Nuts can lower my production costs, 
improve my profit picture. Send me complete details on your 
Free Fastening Analysis Service. 


NAME 





COMPANY. 





ADDRESS 





ee a ee 


For further information mark No. 122 on Readers’ Service Card 


DESIGN ENGINEERING SEPTEMBER 1961 





NEW 
ELECTRICAL 
LINK FOR 
AUTOMATIC 
CONTROL 


New Veeder-Root high speed digital readout counter meets new needs in 
automation and system design. It’s precision engineered to record, display 
and electrically transmit accumulated digital levels. More than that, it’s 
a fresh approach to a widening range of automation needs... an ingenious 
electrical link for digital indication, data recording, storage and trans- 
mission, automatic sequer 3, pre ining control. See what this 
unit can do for your equipment or designs. Write Electrical Section, Veeder- 
Root of Canada, Ltd., P.O. Box 156, Toronto 18. counton...VEEDER-ROOT. 


Series 1744 High-Speed Digital Readout 

Counter saves time and labor by elimi- 

nating manual counting and recording 

of production. It counts twice as fast, 

resets ten times as fast as previous units. 
» 7 = 
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Save Time... 


Call TEM 
| rower cvLNDERS 


Call TEM for fast 
delivery of any 
type of air or hy- 
draulic cylinder. 
TEM’s complete 
range of Hannifin 
Cylinders from 
small 1” bore mod- 
els for jig and fix- 
ture work, to 12” 
bore—2000 p.s.i. 
models for heavy 
duty work give 
you the widest 
selection to meet 
your needs. 





TEM offersa 
complete line of 
directional Air 
Control Valves 
by Hannifin. 
Write for our 
complete con- 
trol Valve Cata- 
logue listing 
specifications 
and dimensions. 


FILTER ~- REGULATORS «+ LUBRICATORS 


Available from 
stock—a complete 
line of famous 
CROWN LINE 
Air preparation 
units from \” 
through 1” pipe 
sizes. 


—- FOR A COMPLETE AIR & HYDRAULIC SERVICE - 











579 EGLINTON AVENUE WEST, TORONTO HU. 1-3371 


Branches: Montreal, Windsor TEM 60-2 , 





bwese 


Save the 
round 
trip! 


It’s disquieting the way hundreds of tons of Canadian 
Magnesium are exported abroad only to return to Canada 
in the form of manufactured products. 


Now, international trade is good business for us. But why 
should not Canadian Manufacturers get a bigger share of 
this market by taking advantage of the benefits of Domal 
Magnesium in their own products...and save the round trip! 





We don’t want to keep magnesium products out of Canada. 
Neither do we ask you to buy Canadian Magnesium just to 
support a home industry. We suggest that you buy it for the 
same reason we can sell it in Europe, Asia, Africa and 
Australia: because it is good business to buy a structural 
metal unequalled in its 99.95% purity...in its remarkable 
lightness, strength, durability and versatility. 


We'd be glad to show you how Domal Magnesium cuts cost, 
speeds production and extends service life in thousands of 





applications from jet planes to household products. 


320 BAY STREET, TORONTO, CANADA 


rr SALES 
CALL CO. 
wet LTD. DOMINION MAGNESIUM LIMITED 
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experience ... new ideas. . . knowledge of what 
can be done with plastic to improve your product. 


CAN PLASTICS DO MORE FOR YOU? 


Whether your need is a plastic substitute or a better plastic design, Current Production Examples 


perhaps incorporating both plastic and metal, PLASTAL has the design Aircraft canopies, bubbles, windshields in 

and engineering facilities to solve your problem. acrylic. 

Domed acrylic skylights, single and double, 

a ‘ : in aluminum frames. 

PLASTAL combines materials, such as plastic and metal, for maximum RS : : : 
Lighting diffusers in acrylic, butyrate, and 


product acceptability. PLASTAL is a volume manufacturer of precision vinyl. 


components for government and industry; established as the largest pro- Meminated plastic signs and fascias. Formed 
plastic letters and corrugated backgrounds. 


ducer of acrylic canopies for the RCAF; and is the only Canadian source Reinforced plastic corrugated arches for malls 
of helicopter bubbles. and patios. 


Corrosion-proof ventilating and exhaust ducts 
and cowls of vinyl and fiberglass. 


For further information on how you can benefit from our experience ... write 


PLASTAL,., « 


476 EDOUARD ST., GRANBY, QUE. Montreal line . . . UN. 6-3224 
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These exclusive features of 


SEAL/VW\ASTER 


BALL BEARING UNITS 


are important to you! DIMPLE 


ome) 








BALL RETAINER 


Write for 
is your copy 

of Bulletin 

454 today! 





The products you design today to meet the demands of 
tomorrow must be carefully engineered right down to the 
smallest component. The product must be geared to the 
demands of an “‘automation minded” world and the competi- 
tion of the years ahead. Production schedules can’t be kept eins 
up when machinery is down for maintenance. No component 

you can build into your products will mean more to its efficient 
performance than the bearing units carrying the load. The ex- 
clusive combination of features found only in SEALMASTER 
self-aligning, pre- 

lubricated Bearing 

Units are important 

to your product’s 

continuous per- 

formance and ac- 

ceptance. 


LABYRINTH 
SEAL 


SEALMASTER BEARING 


A DIVISION OF STEPHENS-ADAMSON MFG. CO. OF CANADA LTD., BELLEVILLE, ONTARIO 
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India and Britain are two countries 
working to develop new uses 

for solar energy. At top, experiments 

are being made with a commercial cooker 
in New Delhi. Below is a solar cooker 

on the roof of a London laboratory. 
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Ancient energy 


sources may be 
harnessed for 


Canada’s north 


Here’s a report that reveals the potential 
of solar, geothermal and wind energy 
as agents for present-day applications 


What is so new about sources of energy which are 
billions of years old? 

Solar energy? . . . The thermonuclear reactor 864,000 
miles in diameter which we call the sun has been 
generating energy since before our planet came into 
existence. 

Wind energy? . . . The winds ruffled the hair of our 
primeval ancestors. 

Geothermal energy? . . . The kettles in the earth’s crust 
have been on the boil since before life began. 

There has been much clamor about the advances in 
the release of energy by artificial means from the nu- 
cleus of the atom. Prospects are held out, though not 
yet filled, of reproducing on earth the very processes 
by which the sun itself generates its energy. The 
promise is that the atomic process will provide energy 
a million times greater than that from the fossil fuels 
we call coal and oil. It would even seem that in man- 
made nuclear reactors all the needy countries of the 
world might find the energy without which there can 
be no real prosperity and material well-being for their 
peoples. 

One day this might be the case . . . but even the 
wealthy and technologically advanced countries are 
finding it hard and expensive to get the right answers. 
In the absence of small-scale and not-too-expensive 
atomic reactors, countries which are in need of energy 
must find alternative sources. 


Muscle energy is expensive 


Most of the backward countries depend, even today, 
on muscle power. But muscle power is the most ex- 
pensive energy in the world, and paradoxically, it is 
all the poorest can afford. 
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An array of solar cells mounted on 
face of Tiros III capture sun’s 

rays to provide electrical energy for 
the U. S. weather satellite. 


A typical scene in a tropical country is that of a 
bullock team raising water from a well. To the chant- 
ing of the drivers, sweltering in the sun, the animals 
trudge backward and forward, or round and round, 
lowering buckets into the well, hoisting them and tip- 
ping the water into a distribution system. 

The energy equivalent which this team produces 
costs as much as 20 times that produced by conven- 
tioaal electrical sources. An industrial worker in a 
highly developed country can with the flick of a switch 
command the equivalent effort of a hundred human 
slaves. No wonder then that much research is being 
made into alternative sources of energy. 


Solar devices are getting cheaper 


Solar devices cover a wide range of applications, 
from producing heat equalling that of the fireball of an 
atomic bomb to producing ice by refrigeration. Since 
earliest days men have contrived to focus the sun’s 
rays to oDtain intense heat. 

A great deal of ingenuity has in recent years gone 
into the methods of trapping the sun’s rays and utilizing 
them. Two big solar advances of recent years derive 
from desert research and space research. 

The first is a “solar pool,” which has excited emi- 
nent scientists visiting Israel. To capture enough sun 
to provide energy on a scale big enough to run a power 
plant would require an expanse of several square miles 
of expensive mirrors, which are the conventional 
medium used in most solar methods. However, experi- 
ments being conducted near the Dead Sea suggest ways 
in which waste water could be used instead. 


44 


The principle is based on a natural phenomenon 
discovered in a lake in Hungary where the bottom 
waters were found to be warmer than the top layers. 
The explanation was a difference in density. Adapting 
this, Israeli engineers have used heavy brine for the 
bottom waters and not-so-salty waters on the top. 

The pond is shallow and the bottom black . . . since 
black attracts heat. The bottom waters get hotter and 
hotter, while the top waters act as a transparent lid to 
retain the heat. In a shallow pond, the heat could be 
transferred to generate electricity. 

The second is a “solar battery.” This consists of 
wafers of silicon, which activated by the sun, spon- 
taneously release electricity. The Vanguard satellite 
of the U. S. has been in orbit since March 1958 with 
its radio transmitters powered by such solar batteries. 


Such semiconductors, made from crystals, are not 
cheap to manufacture. The wafers cannot be large, 
and coupling them together increases liability of sub- 
sequent failure. But big advances have been made .. . 
subsidized mainly as a result of space research .. . and 
today there are devices which use plastics embodying 
the necessary elements and capable of being made into 
large-scale sun-traps. 


Harnessing the wind 


As there are no winds in space, research in the 
field of wind energy has not had the fillip which solar 
energy has received through space research programs. 

The use of wind as a power supply is certainly not 
new. For example, Denmark turned to windmills for 
electric power during two world wars, when imported 
fuel became scarce. The Netherlands, beleaguered by 
the sea, has used windmills for pump-drainage. Britain, 
when faced with local and national fuel shortages, built 
windmills as power suppliers around its windy coast. 

In Antarctica, when it costs a gallon of aviation fuel 
to fly in two gallons of diesel oil, a windmill to main- 
tain radio communication is certainly economic. 

While power rich countries have neglected this 
natural source of free energy, countries lacking other 
sources can use the wind to real advantage. Harnessing 
the wind to produce power takes three forms. These 
call for small units suitable for a family or a single 
farm; medium-sized units adequate for a village or a 
collective farm; or big units to save fuel in an existing 
network of conventional generating stations. 

Wind is free. It delivers itself to the power station. 
It is inexhaustible. But it is intermittent. Even in the 
windiest places on earth, there is no certainty of wind 
at any given time. It is this inconsistency for which 
the scientists and engineers are attempting to find a 
solution. 

A wind plant to generate electricity can be set up 
in the remotest places, given a windy site. It does not 
need much maintenance, and it can be left to run itself. 
If it is a question of pumping water, the mill can do 
that directly and the water, if need be, stored. 

Paul la Cour, a science teacher in Denmark, used 
the wind to generate electricity which he passed 
through a solution of sodium hydroxide, and by -elec- 
trolysis, separated the hydrogen and oxygen gases. For 
many years before the beginning of the century, the 
classrooms of this teacher were illuminated by the 
dazzling white light produced by impinging an oxy- 
hydrogen flame on a zirconium cylinder. 

Modern interest centres on similar ideas. Hydrogen 
and oxygen are separated and stored, to be recombined 
in a battery of hydrogen-oxygen cells. These cells re- 
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lease electricity on command of the proper controls. 
Electrolyzers have been brought to a high state of 
development, and this means that electricity generated 
by intermittent winds can be used later as a reliable 
power source. 

That windmills are not an entirely unrecognized 
source of energy, even in this highly technical age, is 
illustrated by the fact that the Government of India 
has given instructions for the erection of 200 wind 
machines this year. Such developments will provide 
new means of pumping water for irrigation, but it 
should also introduce electricity into some of the distant 
villages which now have none. This electricity will 
provide heat for cooking, light for study, and power 
for radios with which to keep abreast of events in the 
world. Thus something as simple as a windmill can 
revolutionize the life of a remote village. 


Hot springs put to work 


According to legend, the bobbing lid of a kettle 
inspired James Watt to invent the steam engine, the 
trigger that set off the first industrial revolution. While 
this legend is not exactly true, it does point up another 
source of power. 

Although some of the earth’s “kettles” have been 
boiling and bubbling since long before life existed on 
this planet, their potential as a source of energy has 
been recognized only in recent years. Now they are 
being rated with cataracts and dams as a cheap source 
of electric power. 

For instance, Iceland has 13 natural steam fields 
and hundreds of active springs of lower temperature. 
These can be harnessed as and when required. Already 
these natural sources heat the homes of 46,000 persons 
and help to feed the nation from over 100,000 square 
yards of greenhouse. It is said that there are over 
500,000 kilowatts of electricity which could be made 
available in this northern land. 


The harnessing of power in New Zealand’s North 
Island has altered the pattern of power generation in 
that land. Their power plant has been in operation 
since November, 1958. It supplies an eighth of the total 
of power energy production in that island. Plans are 
already under way for extending the scheme to a total 
of 282,000 kilowatts. The cost of production is less 
than one cent per kilowatt-hour. 

Many of the potential sources of heat are not visible 
on the surface. They must be prospected for under- 
ground, just as precious minerals. Seismic soundings. 
gravimeters, magnetometers and airborne instruments 
can discover the likely formations in which heat sources 
may exist. 

There are ingenious ways of establishing the tem- 
perature of deep-seated base rocks. Since electrical 
resistance of rocks decreases with increasing tem- 
perature, a “thermistor,” or semi-conductor resistance 
thermometer, can be lowered into a borehole and will 
signal back the précise temperature. Natural and man- 
made isotopes are used in heat prospecting. 

The deeper one goes into the earth’s crust, the 
higher the temperature. The radioactivity of the rocks 
spontaneously generates heat. Water coming in con- 
tact with the rocks is heated . . . and is available as 
another source of energy. But is the supply limited? 
How long can this go on? No one knows the full 
answer, but there seems to be no diminishing of the 
supply at the present time. 

Geothermal energy is cheap. Operating costs are 
low. For instance, an installation in California with 


DESIGN ENGINEERING SEPTEMBER 1961 


At India’s National Physical Laboratory 
a multi mirror system concentrates 

the sun’s rays to help 

drive a model water pump. 


a capacity of 12,500 kilowatts runs for 24 hours a day, 
and for 16 hours of that it is entirely automatic. Plants 
near Pisa have been operating for years without prob- 
lem. They produce all the electricity required to oper- 
ate the entire Italian railway system. The biggest single 
plant has a capacity of 100,000 kilowatts, and has been 
running constantly for 10 years with a load factor of 
99 percent. The cost per kilowatt-hour is 2.5 mills, 
which is about one-half the most optimistic bids of the 
atomic engineers. 


The challenge to Canadians 


These then, are three basic potential sources of 
energy . the sun, the winds and the earth’s core. 
Design engineers around the world are watching with 
extreme interest the developments bringing these 
sources nearer to full-scale application. Canadians, of 
course, are vitally interested. The need for cheap, re- 
liable sources of power in our vast northland is an ever- 
present challenge to the engineer. Some consideration 
has been given to the use of small-scale nuclear stations, 
but there are very good reasons why they have not been 
adopted for this area up till now. 

Some work is being done on this problem of power 
needs at the research group level (NRC, for instance) 
but generally speaking, the engineering fraternity is not 
concerned enough with the subject. The sun and the 
wind are certainly available up there, and possibly even 
heat sources in the earth’s interior. The raw materials 
are handy—all that is needed is the engineering. Looks 
like an interesting challenge for some individual or 
group of engineers. * 
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Hydraulic cylinder horizontally 
deflects prototype panels 
to simulate movement of building. 


Other cylinders deflect 
panels vertically, completing check 
on wind and thermal expansion. 


Hydraulic unit tests structural panels 


A test assembly, specially designed and built in Canada checks 
water leakage at sealing joints in curtainwall panels 


Four hydraulic cylinders and a special electro-hydraulic 
power unit built by Vickers-Sperry of Canada, Ltd., 
Toronto, provide the muscle to “move a building” in a 
test rig designed for evaluating curtain wall structural 
panels. The hydraulic cylinders deflect the prototype 
panels horizontally and vertically to simulate movement 
of both the building and panels caused by high velocity 
winds and thermal expansion. The test facility, built by 
The Warnock Hersey Company, Ltd., Toronto, is used 
for checking water leakage at panel sealing joints. 
Curtain wall panels mounted on the test rig are 
blasted by winds up to 150 mph created by an aircraft 
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engine propeller. Water is injected into the windstream 
from tubular rings located behind the engine. Wind 
velocity and water flow rate can be varied to duplicate 
a wide range of exposure conditions. 

A complete test assembly consists of a block of four 
panels. Two hydraulic cylinders lower and raise the 
two upper panels to simulate expansion and contraction 
caused by variations in temperature acting upon the 
panels. The steel framework which houses all four 
panels is deflected horizontally in opposite directions by 
the other two cylinders located at diagonally opposite 
corners. This motion simulates building sway. 
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How well do you know 
your stainless steel? 





Here’s a challenge to see what you remember of the 
characteristics of stainless steel. It is one of a series de- 
signed to refresh your memory on some of the most im- 
portant engineering materials. 

The following questions and answers were supplied 
by John B. Burk of the metallurgical service department 
of Atlas Steels Limited, Welland, Ontario. 
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Question 1 
Are ali stainless steels non-magnetic? 
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150 mph winds from aircraft engine 
blast curtainwall panels 
installed in test rig. 


Cycle and amount of deflection are controlled by 
limit switches. Total vertical deflection is .118 inch, 
and total horizontal deflection at each of the two 
diagonally opposite corners is 3/8 inch (3/16 inch each 
side of centre). The problem confronting Vickers-Sperry 
engineers was to design and build hydraulic and elec- 
trical circuits which would properly cycle and control 
the specified amount of deflection. 

The complete vertical deflection cycle (lower .118 
inch, raise .118 inch) takes approximately 20 seconds. 
Cycle time is adjustable by means of a single pressure- 
compensated flow control valve. Stroking of the two 
vertical deflection cylinders is synchronized by individ- 
ual needle flow control valves on each cylinder. The 
first cylinder to reach the lowest position and trip its 
limit switch initiates reversal of both cylinders. Both 
cylinders, however, must reach the top position before 
the next cycle will start. Thus, the cylinders are re- 
synchronized at the end of each complete cycle. 

The complete horizontal deflection cycle (advance 
3/16 inch, retract 3/8 inch, advance 3/16 inch) takes 
approximately 30 seconds. Flow controls for cylinder 
reversal and synchronization are applied in the same 
manner as on the vertical deflection cylinders. The 
pistons of both horizontal cylinders are initially centred 
with the panel assembly hanging in a true vertical 
position. A single limit switch stops the pistons at the 
centre or true vertical position at the completion of 
each cycle. 

The hydraulic power unit, electrical panel and 
cylinders were specially designed, built and installed to 
meet the specific cycling and panel deflection require- 
ments of the test facility. Actual operating hydraulic 
pressures range from 800 to 1,000 psi. Duration of the 
test period on prototype curtain wall panels is 5 hours, 
with continuous cycling. 
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Question 2 
What elements are added to stainless steel to make them 
free machining? 


Question 3 
What is the maximum hardness that can be obtained 
from a stainless steel? 


Question 4 

How does the ultimate tensile strength of cold rolled 
stainless sheet or strip compare to plain carbon cold 
rolled sheet or strip? 


Question 5 

Galvanic corrosion occurs when aluminum and stainless 
are in contact in an aqueous solution. Which metal will 
corrode under these circumstances? 


Question 6 
What is a #4 finish as applied to stainless sheet? 


Question 7 
Which stainless is commonly used for automotive trim? 


Question 8 
The machinability rating of AISI B-1112 is rated at 100. 
What is the rating of stainless type 303? 


Question 9 
Is a 16-gauge stainless sheet the same nominal thickness 
as a sheet of mild steel? 


Question 10 
Are brass and copper heavier than stainless steel? 


Question 11 
Can square and socket head screws be made from stain- 
less steel? 


Question 12 

In blanking and punching operations involving stainless, 
more power is required than for similar thicknesses of 
law carbon steel. What is the percentage increase? 


Question 13 
What grades should be used for large components where 
extensive welding is involved and post annealing is im- 
practicable? 


Question 14 
How much does stainless steel expand and contract with 


heat and cold? 


Now turn to page 69 and check your answers, 
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Dr. Margrete Schweda models as patient while Dr. R. A. McKeown, 
Nurse Margaret Howard and Dr. Louis J. Quinn test decompression chamber. 


Engineers help solve a medical problem 


Engineers and medical men worked side by side in the development of a maternity 
decompression chamber to ease the pains of child-birth 


Gordon Duffy 


Montreal editor 


Future Canadian mothers are sure to be thankful for 
the efforts of a research team at St. Mary’s Hospital, 
Montreal, in developing what is perhaps the most 
advanced mechanical aid for easing the burden of 
child-birth. The team, four engineers from Canadair 
Limited and four physicians, has come up with an 
abdominal decompression chamber prototype which will 
simply accomplish what Dr. Grantly Dick-Read set out 
to do with six months of pre-conditioning exercises in 
his book “Childbirth Without Fear”. 

Main force behind the device is a household vacuum 
cleaner which is coupled to a thermo-plastic dome to 
reduce the pressure on the abdominal wall of the 
mother-to-be. By helping her muscles to relax and 
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A design profile 
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distend during the first stage of labor, she can expect 
a considerably faster, and much less painful, period of 
child-birth. 

The development was initiated by four physicians 
at St. Mary’s Hospital to improve on the initial decom- 
pression suit developed by Dr, O. S. Heyns of South 
Africa and used by Queen Elizabeth during the birth 
of Prince Andrew. They started work two years ago 
and, on directions from Dr. Heyns, built the first suit. 
This was modified twice but, although the principle was 
sound, the method had many disadvantages. With only 
a $50 grant and no technical help, they were stymied. 

It was then that Dr, Quinn, medical director of 
Canadair, discussed the matter with senior officials of 
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Members of the development team study 
the dome which was forced, by hand, 
trom rigid, flexible versalite thermoplastic. 


the firm. A decision was made to underwrite the 
development costs and four company engineers were 
assigned to work with the medical team on the project. 
They were: R. J. Higman, P.Eng., director of Canadair’s 
missiles and systems division; Ian Gray, P.Eng., chief 
test engineer; Gordon Lloyd, leader of the laboratory 
services group; and Kenneth Cole, P.Eng., group leader 
in mechanical design. 

First of the two prototypes was placed in service at 
St. Mary’s in spring 1960 and another improved model 
replaced it late last year. The latter is being used regu- 
larly and so far the medical staff has a file of 31 fully 
documented typical cases upon which to base prelimin- 
ary observations. 


Increased efficiency 


“Added to the relief from pain is the fact that, 
to date at least, both the length and efficiency of the 
contractions have shown marked increases,” says one 
of the physicians, Dr. McKeown. “This has meant a 
corresponding decrease in the length of the labor 
period.” 

All of the parts, except the vacuum cleaner, were 
formed by hand from several types of plastic, steel and 
aluminum, The dome was forced from versalite thermo- 
plastic that combines rigidity with flexibility, Because 
of the partial vacuum (to 90 mm of mercury below 
atmospheric pressure) it had to be rigid enough to 
withstand the pressure and laterally flexible enough to 
fit patients of different sizes. However versalite may 
be replaced by bakelite if the unit goes into volume 
production, because of similar properties and a much 
lower price. 


Comfort is the aim 


The dome is made so it can be used on a regular 
hospital bed, with the patient at an angle of 55 degrees. 
A rigid black anodized aluminum backboard, padded 
with sponge rubber covered with fibrethin (fibreglass 
cloth), extends under the patient from shoulders to hips. 

The inside of the dome is lined with unicellular 
foam rubber. This is continued along the sides and 
provides a seal along the patient’s flanks. The ends, 
which fit snugly across the hips and lower chest, are 
also shaped from foam rubber so they complete the 
four sides of the seal, They are semi-detached from 
the rest of the dome to provide adjustment for patients 
of varying body heights. Vacuum is maintained by 
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attaching these foam end pieces to the dome by vinyl 
coated nylon elastic. 

The dome is constructed with slotted teeth around 
each end so that the nylon elaStic is not sucked into it, 
and so lateral adjustment for size is still possible. It 
weighs about 10 pounds and, with vacuum applied, 
increases to 24 pounds, Four supporting steel pins keep 
the weight of the dome, particularly when under 
vacuum, from pressing down on the patient. These pins, 
eccentrically shaped for quick release, fit into specially 
designed yokes so that the axis of the dome runs paral- 
lel with the axis of the body. 

The dome is first applied to the patient’s body 
while she is standing and is held by a nylon web har- 
ness fitted with miniature aircraft-type quick release 
fastenings. When she lies on the backboard the pins are 
used to adjust the dome for height and lateral spread. 
The harness is then released. 

Once fitted, the patient can still be easily attended 
by the physician. For abdominal examinations, a 
quarter-inch thick acrylic window has been included. 
This is held in place on a foam rubber gasket by a 
specially designed fastening developed from window 
cord. The absence of hinges makes sterilization easier. 


it’s self-operating 

Perhaps the outstanding feature from the patient’s 
point of view is that she operates it herself, There is a 
vacuum gauge in front of her and when she feels a 
contraction coming on, she switches on the vacuum 
cleaner and regulates the vacuum with an air intake 
valve. Once the contraction has passed, she opens the 
air intake completely and allows the pressure within 
the dome to return to normal. 

Development of the unit was far from an easy 
task. Dr. McKeown started with directions contained 
in letters from Dr. Heyns, A plastics manufacturer, 
Plastic Garments Limited, made a vinyl suit that en- 
closed the patient from toes to neck, and the physicians 
fashioned a framework from hardware store purchases 
to keep the suit away from the patient’s body. This was 
later shortened to extend only to the upper thigh but, 
while the idea was sound, it also proved impractical. 
For instance, every time the physician wanted to ex- 
amine the patient he had to remove most of the suit. 
Also, fluid discharges were held within the suit and 
were both unpleasant and uncomfortable for the 
patient. 

When Canadair engineers were called in, they came 
up with the new design after hours of discussion with 
the physicians. But the final design took many months 
of trial and error. Big difficulty was that nearly all the 
information about patients’ reactions, comfort and other 
problems had to come second-hand from the physicians. 
It was not something they could test in the shop, nor 
see in action to make necessary adjustments. 

However there were still some things they could do 
themselves. Despite a proper seal at one stage, they 
found they were losing vacuum at an alarming rate. 
Solution came when Dr. McKeown donned the device 
and emersed himself in a hydro-therapy tank, They 
found the foam was porous and so had it covered with 
fibrethin. 

Another problem was the method of getting the 
required vacuum, An industrial vacuum pump proved 
quite unwieldy and a nurse brought along her own 
vacuum cleaner to try it out. The result was satisfactory, 
and after certain modifications is now giving the best 
performance. * 
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Design clues for investment casting 


Concluding a summary of techniques outlined by the Investment Casting Institute and 


reported by A. A. Knapp of the Canadian Copper & Brass Development Association 


In Part 1 of this series (August, 1961) we dis- 
cussed a little of the history of the investment casting 
process, the advantages and disadvantages of using it, 
and then covered in some detail the process itself. 
The last few paragraphs were given over to a number 
of the design parameters which must be observed by 
engineers in their work in this field. Now let’s go on 
with the remaining design guides. 


Straightness tolerances 


The tolerances on straightness are dependent upon 
the degree of mechanical straightening that can be 
performed on the part, and they can vary to almost 
any degree desired. The practical production tolerances 
for a typical round shaft are shown in Table II. 


Table 11—Straighteners tolerance for investment casting. 
F.LR. F.LR. 
as cast functional 
+ 010 +.005 
+ 015 +.010 
+.020 + .010 
+ .030 +.015 


Length 
2” long or less 
2”-4” long 
4”-6” long 

” 
over 6” long 


Length rather than diameter is the determining factor 
in the size range normally encompassed by investment 
cast parts. 

FIR = full indicator reading. 


Flatness tolerances 


As in the case of straightness, flatness limits are 
largely a result of mechanical straightening of the 
part, and length is the determining factor rather than 
width or thickness. The tolerances shown in Table III 





Table II] — Flatness tolerances applicable to invest- 

ment casting. 
F.LR. 
as cast 
+ ,008 
+.016 
+ .045 
+.030 


F.LR. 
functional 
+.004 
+ 006 
+.010 
+ .015 
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apply to any flat shape regardless of configuration. 
These tolerances apply to bow only and do not apply 
to local surface irregularities. A straight edge and 
feeler gauges should be used in checking these di- 
mensions. 


Concentricity tolerances 


The concentric relationship between outside and 
inside diameter can only be mechanically controlled 
where the wall thickness of the part is thin enough 
to permit movement of the material during the 
straightening operation. Difficulty is encountered 
when small diameters with heavy wall are to 
be straightened, as is shown in the table below. How- 
ever, the part will become more workable regardless 
of the wall thickness as the outside diameter increases. 


Table IV — Concentricity tolerances applicable to 
investment castings. 

Outside Inside F.L.R. F.LR. 
diameter diameter as cast functional 
%” yy” .004 .004 

i 4” .005 .005 
114” : .008 .005 
A j .010 .008 


The straightness tolerance factors may be used where 
concentric measurements are taken some distance from 
each other. An average expected runout can be es- 
tablished by applying the distance between points meas- 
urement to this charge. 


Roundness tolerances 


a) Solid Bars — In this case, roundness is a fac- 
tor of the normal shrinkage variations within the 
metal. (t can be seen from Table V that as the 
shrinkage variation increases with the diameter, the 
tolerance required increases almost proportionally. In 
general, +.005 inches per inch can be used for dia- 
metrical tolerances, but smaller tolerances are possible. 
OD grinding operations are not considered applicable 
in this case. The “as cast” measurements are consid- 
ered as the minimum possible tolerances. 





Table V — Roundness tolerances for solid bars. 
Roundness 
tolerance 
+.005 
+ .008 
+.012 
+.015 


Diameter 


b) Hollow Tubing — Corrections can be made on 
large diameter by straightening operations, and closer 
tolerances therefore can be held than with solid bars. 
As can be seen in Table VI, wall thickness is the 
controlling factor. 


Table VI — Roundness tolerances for hollow tubing. 
Outside Roundness Roundness 
diameter as cast (F.1.R.) functional (F.I.R.) 

yy,” +.005 + .005 
i? +.010 + .006 
114” + .012 +.008 
z” +.015 +.010 


c) Inside Diameter — Tolerances for holes can 
be set up by using the general scale in Table VII. 


Table VII — Roundness tolerances for holes. 
Roundness 
within 
+ .006 
+.008 
+ .010 
+.010 in./in. 


Diameter 
.092-.250 
.251-.500 
501-1.000 
1.000 and over 


Tolerances on angles 


The permissable tolerances on angles depends pri- 
marily on the nature of the angle, and the circumstances 
under which the measurements are taken. The ac- 
companying illustrations can be used as a guide. 


Table Vill—Tolerances on angles. 


Tolerance 
As cast £1, * 
Functional +1'/ ‘ 


Grinding the 
angle into toler- 
ance is the only 
possible _correc- 
tive measure 


Tolerance 
As cast 2) 
Functional y,° 


Distortion in the 
as cast condition 
again could be 
corrected to re- 
duce the _ func- 
tional 


Tolerance 
As cast 
Functional 


Distortion in the 
as cast condition 
can be corrected 
to reduce the 
functional 


Table 1X—Tolerances on parallel sections. 
WwW x 
b<—W >i 1/16 1/16 


1/4 3/32 
3/8 1/8 
1/2. 3/16 
x 
b Values shown are 
the minimum 


dimensions which 
can be cast. Fur- 
ther sizes can be 
establish- 
ed by proportion. 


Tolerances on length 


In general, +.005 inch per inch is considered to 
be the acceptable tolerance in the case of length, Con- 
sultation with a reputable casting source is advisable 
however, because of the additional effect of factors 
such as configuration, cored holes, etc. 


Parallel section tolerances 


Parts which have parallel prongs supported only 
at one end require special attention. There are several 
factors to be considered. For example, consider the 
typical yoke shown. There is a definite relationship be- 
tween W and X: as W increases the minimum size 
for X also increases, because of the added difficulty 
in working the investment into the X gaps as W grows 
larger. 

Values of Z and W have very little effect on the 
functional tolerances for the varying range of dimen- 
sion X, and therefore the table below will provide all 
the basic tolerances required. 


Table X — Tolerances on parallel sections, 


Dimension X As cast Functional 
1/16” + 003 +.003 
1/8” +.003 + ,003 
ja + 003 +.003 
Reg +.005 + 004 
3/4” +.006 + 004 
4°” +.007 + .005 
fu aye +.010 + .007 


Table Xl—Tolerances on cores. 


Blind cores 


Through cores 
Y 3/32 
y 1/8 
% 3/16 
1 1/4 
1% 5/16 
1% 3/8 
2 7/16 
2% 1/2 
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Tolerances for cores 


a) General dimensions 

See the accompanying diagram. Here Y represents 
the genera] minimum diameter in relation to Z. Smaller 
holes can be cast by using special techniques, resulting 
in higher costs. No core draft is required for holes 
less than 1% diameter. A core draft of 15° is prefer- 
red in holes over this size, 


b) Minimum wall thickness 

Length and cross section of the part are the de- 
termining factors for wall thickness. Also, the flow- 
ability of the metal being cast will determine the mini- 
mum castable wall thickness. 


Table XI1—Minimum wall thickness in investment cast- 
ings for different materials. 
Min. 

Material wall 
ASTM B143, Tin bronze and leaded tin bronze .040 
ASTM B144, High leaded tin bronze 
ASTM B145, Leaded red brass 
ASTM B146, Leaded yellow brass 
ASTM B147, Yellow brass, leaded and high 

strength 

ASTM B148, Aluminum bronze 
ASTM B149, Leaded nickel brass and bronze . 
ASTM B198, Silicon aluminum bronze 
Beryllium Copper 


c) Positioning of holes or bosses 


Tolerances for determining true positioning of holes 
or bosses will vary with the controlling diameter. 


Table X111—Tolerance on hole or boss position 
Reference 
diameter Tolerance 
A” + 005 
+.005 
+ .009 
+.010 
+ 015 
+.025 
+ .040 
10” +.050 


d) Tapered and angular holes 

Tapered holes require a general tolerance of +30° 
on any hole up to 1% inch in depth and + 45° on 
holes exceeding this depth. For angular cored holes, a 
tolerance of 30° is desirable on holes up to 1 inch in 
length, and 45° on holes over | inch in length. 


e) Curved passages (cast elbows) 

Minimum diameters of curved passages can be es- 
tablished from the section on general hole diameters. 
Cores should meet at a sharp corner rather than a 
radius because of the problem of core retraction, 


f) Rectangular holes 


For rectangular holes, +.005 inch per inch tol- 
erance should be applied to the linear measurements 
of the hole. 


g) Inside keys and keyways 

It is recommended that both keys and keyways be 
omitted from the casting, because they can be machined 
more economically. If it is desired to cast these areas 
however, there are definite guides to tolerances. A small 
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Table X1V—Tolerances on keys and keyways 
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radius should be incorporated between the inside diam- 
eter and the key to ensure good quality in the casting. 


h) Threads 

Threads can usually be machined on a part more 
economically than they can be cast by the investment 
process, therefore it is recommended not to incor- 
porate a cast thread in any part. 


Shrinkage and methods of compensation 


There are four types of dimensional changes for the 
precision caster to consider. For example, consider the 
following: 

—1.0% 


Shrinkage of the wax pattern ) 
—1.8% § 


Shrinkage of the metal casting 

Expansion of the investment during 
setting 

Expansion of the investment during 
heating 1.0% 


—2.8% 


0.3% 


Net Shrinkage 


—1.5% 


The pattern die must therefore be made 1.5% 
larger than desired to compensate for the net shrink- 
age of 1.5%. These values will be different for most 
alloys, and a reputable casting source should therefore 
be consulted. 


Dimensions of drawings 


A blueprint for a part to be made by ordinary 
procedures in a machine shop is not sufficient for the 
precision caster. It is necessary to indicate the permis- 
sible tolerances on all surfaces. For example: “drill 21 
drill” is not explicit enough. Rather, the specification 
should be given in exact decimals with permissible tol- 
erances added. The investment caster can then make a 
suitable pattern, allowing for the possibility of some 
secondary machining operation where economy and ac- 
curacy dictate. 

In conclusion, it must be re-emphasized that de- 
signing for production by the investment casting process 
should present no greater problem than designing for 
any other casting process, The tolerances and other 
guides indicated in this article should be used as guides 
only. For best results, we recommend that you consult 
a reputable casting source whenever you are consider- 
ing use of investment castings. * 
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Control panel for the automatic system is located at main 


belt pull roll stand. Indicator lights record completion of each step. 


Automating the paperboard industry 


Automatic sequential changing economizes the production of short 
run orders on a new corrugated paperboard machine 


A long step toward complete automation in the paper- 
board industry has resulted from development of an 
automatic sequential order changing system by a Brook- 
lyn, N.Y., firm. In an industry dominated by short run 
orders, this machine provides quick, automatic change- 
over and maximum utilization of corrugated paperboard 
production. 

Designed by S & S Corrugated Paperboard Machin- 
ery Co., Inc, as an integral part of its new “700” Cor- 
rubiner, the system makes possible rapid changeover 
from order to order in the machine’s final operation of 
scoring, slitting, and cutting, without shutting down the 
machine, and with only a momentary slowdown of high 
speed production flow. The entire order change cycle 
takes only 32 seconds. 


Time delay eliminated 

Sequential automatic order changing is a step-con- 
trolled rather than a time-controlled sequencing that 
automatically takes full advantage of optimum time for 
each stage of order changeover. As each step is com- 
pleted, the next one is automatically actuated and there 
is no built-in time delay to slow the changeover cycle. 
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Time-controlled switching requires setting the machine 
for the maximum time required for any operation. 

Three important units of the 325-foot long produc- 
tion machine are involved in the automatic changeover 
cycle—the double backer which contains the board dry- 
ing and cooling sections; the triplex slitter, which slits 
and scores the continuous moving web of corrugated 
board; and the rotary cut-off, which cuts the slit and 
scored board into individual sheets. The operator pre- 
selects the direction of index for the slitter and the 
length of sheet on the cut-off for the incoming order. 
By counter or manually, the control warns when the 
end of the run is near; the operator has only to press 
the start button at the conclusion of the run to actuate 
the automatic order changeover, At the reduced change- 
over speed, the paper is severed and the runout acceler- 
ated while the incoming paper is slowed, Then the slitter 
is indexed, cut-off length adjusted and the speed brought 
up to run speed of the new order. 

If it is necessary to stop the sequence at any step, an 
emergency button stops the double-backer dc. motor 
and the automatic changeover controls. The pre-set 
information is cancelled while the sequence may be 
continued manually. 
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Step-control switch- 
ing is arranged in 
upper bay of control 
box which also 
contains relay and 
panel circuits. 
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Elapsed time of 32 seconds is needed for complete changeover. Broken line indicates 
incoming order, shows how clutch and gearbox control speed to runout 
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Designews 


More than 700 lb of 
extruded stainless 
steel sections make up 
this stairway railing. 


“wi 
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_ 
Space age spinning wheel turns out 
multi-wired cables destined for 
missile blockhouse electronic circuits. 











One of the new Rolls Royce RB 163 
Spey by-pass jet engines 

now being flight 

tested in an Avro Vulcan. 


Canadian-made 36-inch valve 


for pipe line installation 
by Alberta gas companies. 
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in pictures 


Plastic laminate suit 
developed for rocket fuel 
handlers is being 
adapted for other 
industrial uses. 


i a 


Artist’s impression of U.S. Navy’s radio Diesel crankshafts are toughened by 
telescope under way in West Virginia. molten salt-bath process 
Black dot in right corner is a car introduced to America from West Germany. 
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MAN / Problem solver 


was the theme of the 11th In- 
ternational Design Conference 
in Aspen; fifteen specialists 
analyzed approaches to problem 
solving within their own partic- 
ular fields; also the International 
Kite Design Contest was held as part of 
the conference; one of seven Canadians 


attending, Frank Davies, took part in 
both events. He reports... 


Three hundred and eighty men gathered recently to 
debate man’s ways of solving problems—and flew kites. 

Figuratively, their kites were part of the 11th Inter- 
national Design Conference and took shape as the dele- 
gates sought insight into their own problems by looking 
at problem-solving techniques of other fields and cul- 
tures. The theme was “Man/Problem Solver.” 

Literally, their kites were part of the International 
Kite Design Contest, and included a huge man-carrier, 
fighter kites which sever opponents’ kite stays, and 
flights of fancy which never took flight at all. 

The 380 comprised industrial designers, engineers, 
editors, architects, art directors, artists, college profes- 
sors, company presidents, mathematicians, semanticists, 
philosophers, musicians, poets, behavioral scientists, an 
ophthalmologist, two marine biologists and a missile 
designer. 

Canadian designers who attended reported the en- 
vironment at Aspen, Colo., added greatly to the success 
of the conference. It took place in a white-and-orange 
tent, designed by Finnish architect Eero Saarinen, which 
is a practical example of solving a problem in temporary 
contemporary architecture. Erected over a huge concrete 
dish that gives the tent excellent acoustics, it is gay, 
light and stimulating. Glimpses of the Rocky Mountains 
which surround the valley are built into the design 
solution. 

Each of the speakers presented a written paper, 
spoke and participated in small seminar groups. Several 
gave additional material in the form of exhibits, films, 
recitals and slide presentations. 

One of the main themes was set by Dr. Tomas 
Maldonado of Buenos Aires. He attended as head of 
the Research Institute for Industrial Design at the 
Hochschule fur Gestaltung in Ulm, Germany (successor 
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to the Bauhaus). He took a long view at industrial de- 
sign, saying the two approaches to solving problems 
today are dependent on conventions in the particular 
field in which the designer is working. One is the 
engineering approach, which holds that to resolve a 
problem in mathematical terms is to have it almost 
solved, the other is that all problems are solvable by 
common sense and good taste. 

Maldonaldo said neither is realistic, and the future 
designer must move from his position as a solver of 
other people’s problems in their terms, to being free to 
decide for himself what problems he should solve. This 
would restore to the designer responsibility to design for 
human use and not, as was often the case today, for 
man’s abuse. 


MILNER GRAY 
Royal Designer 


“you are respon- 
sible for the 
aesthetics when 
your designs are 
produced ...”’ 


Milner Gray, RDI, FSIA, AGI, of the Design Re- 
search Unit in London, England described his two- 
pronged approach as analytical and objective, then in- 
tuitive and personal; finally, interweaving these. 

Gray stressed that the designer has an ethical re- 
sponsibility for the aesthetics, or lack of them, in his 
designs when produced, and must be a human being 
first and an engineer second. 

Yuri Soloviev, chief expert on industrial design, 
State Scientific and Technical Committee, U.S.S.R., 
could not attend but his paper on the theme that 
“beauty must be married to utility” was read. He was 
scathing about the industrial designer who is a “specialist 
skillful in creating new gadgets,” and declared that only 
rarely can the engineer become an artist—the artist 
has to become an engineer to become a designer. 


DR. KRONFELD 
Ophthaimologist 


“*.. » We perceive only 
what we expect.. .”’ 


Kronfeld, as a research ophthalmologist, described a 
person’s response to visual stimuli and illustrated this 
point with new techniques evolved to observe the eye 
itself. Man now can gain knowledge by using super- 
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sensitive TV to view inside the human eye at light 
levels which entail no discomfort, and therefore no 
reaction to the examination, he said. Color movies and 
stereo-techniques all yielded what was hitherto undis- 
cernible. 

The theory that research itself interferes with the 
process being examined was brought out in an entirely 
different field. Edward Bursk, editor of the Harvard 
Business Review, described this as a problem in in- 
dustry and business. In science, he said, you eliminate 
variable; in art, you make your own variables; in 
politics, you gauge the balance point of compromise 
between the variables, but in business you accept all the 
variables. You accepted error in assessing all the vari- 
ables as part of the risk integral to business. 

Prejudice is often a barrier to solution, claimed 
Anatol Rapaport, musician-mathematician-semanticist. 
To illustrate he posed a problem. 

Two players have red and green cards which they 
play independently. If both play red, each loses $1; if 
both play green, each gains $1; if only one plays red, he 
gains $2; the one playing green in that case loses $2. 
How does one gain? 

Logically and mathematically there is no solution, 
for the odds are even. Man’s cultural presumption that 
one must gain at the expense of another prevents him 
seeing the simple answer, said Rapaport. The answer is 
that if each plays for the common good, each plays 
nothing but green and gains $1 every time. 


BERNARD RUDOFSKY 
Architect 


““We have handed over 
the problem of food 


clothing and shelter 
to the hucksters.. .’’ 


The overlooked obvious was behind architect Bern- 
ard Rudofsky’s plea for a fresh look at abandoned 
solutions. “We have walked away from basic problems 
of food, clothing and shelter . . . The Western concept 
of waste to keep production growing has overflowed 
into the preparation and distribution of food so that we 
plan to throw away a portion of each meal as a matter 
of course.” 

Clothing, said Rudofsky, is so invested with taboos 
that the comfort of the wearer is not a primary con- 
sideration. Neither was ease of changing, cleaning or 
manufacturing. In shelter, privacy was at a primitive 
level. These things were no longer seen as problems be- 
cause they had been handed over to the huckster. 

“We can land in jail for poking fun at a New York 
State Neapolitan Rhine wine though we can condemn 
with impunity a play, a poem, a painting. We ignore 
our polluted rivers, eroded soil and steaming dumps 
and fix our gaze on conquering ever less hospitable 
properties such as the moon and the stars. We are the 
kindred souls of the 18th-century aristocrats who solved 
cleanliness by dousing in perfume to cover up the stench 
of their bodies.” 

Richard Morriss, a U. S. sociologist, suggested the 
designer is not always working toward our freedoms. 

“. . . The designer giveth but he also taketh away 
alternatives. He makes it possible to have a Martini 
15,000 feet in the air; he makes it impossible to drive 
slowly on a freeway. He makes it possible for a whole 
family to get away from it all in a home on wheels; 
he makes it impossible in a permanent house to get 
away from that family except in the bathroom.” 
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BERNARD BENSON 
Engineer 
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Engineer Bernard Benson (inventor of the first 
acoustic homing torpedo and now head of a corporation 
specializing in data-processing systems) described his 
logical process. 

He said he isolated goals into true, immediate and 
apparent goals—and red herrings. Then he decided 
which of the apparent and immediate goals were worth 
including in the package goal. Then came an analysis 
of the barriers between the status quo and the ultimate 
goal. These were considered in turn and examined for 
ways to bypass or overcome them. All were broken 
down to component problems, then divided and sub- 
divided down to fundamentals. 

Similar fundamentals could be grouped so that ex- 
perience gained in one solution could be immediately 
tested against similar problems. Each solution was look- 
ed at as an immediate solution and in the light of the 
final goal. As each small problem was solved, the larger 
structure grew till the final answer was achieved. 

Benson lamented the homogenization of society, a 
process in which no cream comes to the top; the inter- 
dependence and cumulative responsibility which de- 
velopments of transportation and communication create; 
tolerance of errors (part of the philosophy of waste), 
and intolerance of the individual accepting responsibility 
(part of the leveling-out process). 

Toronto-born educator-philosopher Dr. Harold Tay- 
lor, the keynote speaker, said: 


“Break down your 
problem into 
smaller ones — 
tackle these in re- 
lated groups. . .’’ 


“Twentieth century man has been incredibly success- 
ful in solving the secondary problems of scientific ad- 
vance and technical progress. He has failed to solve the 
major problem of building new institutions to contain 
the force of the advance. As a result the liberal values 
and the humanitarian ethic which alone can make the 
new world richly habitable are on the defense and 
fighting for their lives .. . 

“It is the failure of the educated (designers, archi- 
tects, writers, businessmen . . . all who fall between 
the masses of the world’s people with their needs grow- 
ing daily more desperate, and the governments who 
control through use of weapons, mass-communication 
media, threats and military strategy) to commit them- 
selves to this responsibility which is our greatest prob- 
(277 ae 

Summing up the conference at the end, Taylor 
reiterated that a major problem is isolating the right 
problem for each to tackle. The question had to be 
stated in terms which did not modify or even cancel 
out the solution. Verbal symbols covered truths rather 
than revealing them. 

He warned that past heritage contains all the errors 
of the past as well as its wisdom and that wisdom for 
one era is not necessarily applicable to the next, whereas 
errors have a way of being destructive every time. 

The kite design contest had not been held since 
1955. The gentle summer breeze through the Aspen 
valley grew to gusty gales on the flight day and most 
of the less robust kites were reduced to shreds and 
crumpled examples of unsolved problems. The winners 
included several new applications of multiple-wing 
constitution. * 
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PSUR EE 
PSUR RE 


There’s plenty 
of scope in 
this creative 
medium 

for designers 


The ingenious designer can 
find a use for perforated 
materials in almost any 
industry he cares to name 


“Versatility” is the word which best describes perforat- 
ed materials. Their usefulness is limited only by the 
ingenuity of designers. 

Perforated materials are not exactly new. They have 
been used for centuries . . . and many of the historic 
attractions of the continent of Europe owe part of 
their beauty to the hand-worked perforated materials 
of the age in which they were created. 

Today, perforated materials are continually finding 
new applications in such diverse industries as food proc- 
essing, mining, furniture manufacturing and ship build- 
ing. They are proving their value in the manufacture 
of machinery: for ventilation grills, guards, strainers 
and for working parts such as the rotary barrels in- 
corporated in many laundry units. Perforated selector 
screens of every description are being used in mining 
and milling. And perforated panels are stopping noise 
and dispersing light in aircraft, buses, ships and build- 
ings. 


But why perforate? 


The simple process of perforating adds in numerous 
ways to the engineering usefulness of a material. Be- 
sides improving the appearance of what would other- 
wise be a flat, featureless surface, the most obvious 
effect is the reduction in weight. Square perforations 
can reduce weight by as much as approximately 70%. 

But, depending on the final application, it is the 
other effects which are generally most useful. The 
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Wide dispersion of light 
without glare is 

achieved using light-weight 
perforated metal. 
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process of cutting a pattern of holes makes a sheet of 
material into what might be termed a component— 
a component which can disperse light, absorb sound, 
screen liquids or solid particles and pass air for ven- 
tilation. 

Any material that can be die-cut can be per- 
forated. This covers the great majority of metals, syn- 
thetics and fibres. Stainless steels, Inconel, Monel 
and titanium are a few of the metals, besides common 
mild steel, which have been perforated to serve a 
variety of purposes. George McKenzie, who supervises 
the perforating department at Donald Ropes & Wire 
Cloth Limited, Hamilton, says: “People are always 
coming around with new materials. So far we have 
been able to perforate every one of them.” 


For acoustical panels 


With management keenly aware of the effect of 
noise on efficiency, the elimination of noise has be- 
come a prime consideration in design. Perforated 
panels—especially metal panels backed with a sound 
absorbing material—are becoming popular for this 
purpose. They are moderate in cost and are tough 
and very attractive. 

Another application for which they are particularly 
suitable is covering ceiling sprinkler systems. In case of 
fire, the sprinklers work fine. 

The interior walls of the Shakespeare Memorial 
Playhouse in Stratford, Ontario, are covered with per- 


DESIGN ENGINEERING SEPTEMBER 1961 





; if 

j='J—! 
{ { 

punt] 


v, 
YIV TV 


FX VN UN 


a 


e000 OOe: 


Perforated metal 
shelves are easily 
kept clean, need 
no maintenance. 
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forated metal panels. They were also specified for the 
new Hamilton, Ontario, City Hall. 

But perforated panels are certainly not limited to 
the covering of walls and ceilings. For example, the 
Wichita, Kansas school sytem is using language booths 
incorporating perforated steel acoustical partitions. This 
design is worth spending a few words on because it 
could easily be adapted to isolate some other undesir- 
able noise source. 

With noise always a problem, especially in offices 
where typewriters and business machines are constantly 
chattering along with their operators, easily fabricated 
partitions come in handy. If for nothing else, they can 
be used to divide the operators and stop their chat- 
tering. 

The Wichita language-booth partitions are made 
up from 22-gauge perforated-steel sandwiching glass- 
fibre batts. Two three-quarter inch batts are used for 
each partition, and these are separated from one an- 
other by a polyethylene film to eliminate “cross-talk”. 


The reasons for design 


The main reasons the designers gave for choosing 
perforated steel for the language booth partitions would 
apply to any similar design. 

First: perforated steel allowed the construction of a 
more compact and more efficient unit. Compared with 
the next alternative material (pressed fibreboard with 
three-sixteenth holes on one-half inch centers), perfor- 
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A sample, like that 
on our front cover, 
forms the grille for a 
refrigeration unit. 


ated steel offered over three times more open space 
for sound absorption. Also, because of its thinness 
(22-gauge), almost the entire thickness of the partition 
could be filled with sound-absorbing material. 

Second: the finished job cost less due to manu- 
facturing economies. This was managed by making use 
of the structural qualities of the steel sheets. The edges 
were bent to provide stiffness and low-cost spot weld- 
ing was employed. 


For things of beauty 


The decorative advantages of perforated materials 
are especially valuable for the design of beautiful, func- 
tional lighting. Dispersion of light without glare is 
greatly aided when the light source is placed behind a 
perforated shield. The outcoming light illuminates the 
shape of the perforations, creating a very pleasing 
effect, and this effect can be varied according to the 
many shapes and patterns available. Broad scope is 
allowed the designer’s creativity in combining lighting 
arrangements with wall and ceiling paneling. 

The decorative advantages are also being exploited 
in the construction of shelving and racks. The per- 
forations facilitate the attachment of hooks and fasten- 
ers, and allow the passage of light and air which can 
be valuable in crowded quarters. By the use of slotted- 
angle to edge perforated sheets, adjustable shelves can 
be attached. Because of their strength and lightness, 
sizeable assemblies can be easily moved. 








Research centre 


to serve 


Canadian industry 


Ontario Research Foundation 
paves the way for a more concerted 
R&D effort from coast to coast 


Research and development by Canadian industry is due 
for a big lift if Ontario Research Foundation goes 
ahead with a plan for the nation’s first Research Com- 
munity. The Foundation has rolled up its sleeves to 
begin investigating the physical requirements for a Re- 
search Community, and it may not be long before the 
proposal becomes a reality. 

ORF, a self-governing research institute, plans to 
locate the Research Community in the Toronto-Hamil- 
ton area, but this in no way will confine its facilities 
to local industries. To the contrary, it should encourage 
many a company from coast to coast to carry out its 
research projects within the Community. 

Just what is a Research Community? 

It can best be described as an area set aside solely 
for the location of R&D facilities. In this case, ORF 
intends building its new headquarters there to provide 
specialized know-how to the private laboratories _re- 
quiring it. 

No ground rules have been established, as yet, but 
the three basic working arrangements envisaged are: 

@ Individual companies could work independently of 
ORF, yet call on the Foundation’s experience. ORF 
would place its more specialized equipment at the dis- 
posal of private firms not able to afford it themselves. 

@ ORF research teams would be available for working 
in conjunction with private research teams on special- 
ized projects. 

@ ORF would undertake entire research projects on a 
contract basis. 

A Foundation spokesman, however, made it clear 
that even when the ground rules were formulated they 
would be flexible enough to allow working arrange- 
ments to be tailored to the particular needs of any 
industry. 


Industry’s sanction 

The Research Community concept has been a 
favorite of ORF’s Board of Governor’s for the past 
several years. Since the Foundation is now bursting at 
the seams, thanks to many new R&D contracts with 
private industry, it is forced to look for new premises. 
And it was this happy combination of circumstances 
that prompted it to go to private industry last year to 
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ORF'’s specialized assembly for filming 
electrodisposition processes 
at high temperatures. 


survey the active interest in a Research Community 
Of 64 companies questioned, only one did not see the 
facility as a constructive medium for Canadian industry 

A welcome sign was the 40% who indicated that 
existence of a Research Community in the Toronto- 
Hamilton area could influence their future plans for 
new or additional research facilities. Others apparently 
were adopting a wait-and-see attitude until several fac- 
tors, contingent on their participation, were resolved: 
(a) actual location of the centre; (b) when it would be 
established; (c) costs involved and committments and 
privileges of member companies; (d) scope and method 
of operation with emphasis on ORF’s role as principal 
element; and (e) measures adopted to ensure security of 
information. 


in good hands 

The almost unanimous approval from industry indi- 
cates there is no serious doubt that ORF is the right 
organization to foster establishment of what could be- 
come Canada’s main R&D booster. It is well qualified 
to act as consultant to industry. A staff of engineers 
and scientists with wide experience in many fields is 
headed by a down-to-earth physicist, Doctor A. D. 
Misener. As ORF director he is a man of action who 
has a skilful knack of combining practice and theory. 
Under him, as assistant director, is Doctor A. E. R. 
Westaway and the nine directors who lead research in 
the departments of engineering and metallurgy, chem- 
istry, physics, textiles, biochemistry, field services, para- 
sitology, mathematical statistics and physiography. 

In the past ORF has provided numerous companies, 
from the very small to the very large, with services 
ranging from technical information and literature sur- 
veys to feasibility studies and specialized testing. It has 
an extensive technical library and specialized equipment 
including an electron microscope, and spectrographic 
and chromatographic devices. 

If the ORF scheme comes off, it will be the first 
not to be initiated by a university. Research communities 
already operate at Princeton, North Carolina and Ster- 
ling Forest (New York) universities. But the Research 
Community itself can create the environment and at- 
mosphere necessary for stimulating scientific discussion 
and thinking, and this is what ORF is relying on. * 
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Hamilton — 


city of 


engineering 


firsts 


Ontario’s ambitious city 
has been, and still is, 
Canada’s industrial pioneer 


Hamilton, Ontario, calls itself the “City of Firsts”. And 
rightly so, for it can claim the first in many things, like 
Canada’s first fire engine, or even Canada’s first woman 
cabinet minister (Ellen Fairclough). 

But in the field of industry it can produce records 
of even more eye-opening achievements, such as new 
products which were not only the first in Canada, but 
the first in the world. 

Everyone who travels on a railroad sleeping car, or 
eats in the dining car is benefiting from an idea con- 
ceived in Hamilton. The world first learnt of the illum- 
inating properties of natural gas in Hamilton, the 
world’s first coal oil burner was made there, and it’s 
the place where acetylene gas was discovered. 

Today this bustling city of steel mills and sprawling 
factories stands proud in the knowledge it pioneered 
the way in many fields of Canadian industry. 

Perhaps one of its earliest achievements was the 
introduction of the friction sulphur match to North 
America, In 1830, an English family settled into their 
new abode on Main Street (near Cherry) to begin ply- 
ing a trade they had learnt back home in a town where 
the lucifer was apparently invented. By day they 
churned out their new product and went out at night 
selling from door-to-door, The obvious advantages of 
such an idea created a steady demand, until today, 
modern man would be lost without his book of matches. 

The match, not long afterward, proved a boon in 
finding uses for natural gas and coal oil. The properties 
of natural gas as an illuminant were first demonstrated 
in an old mill at Mount Albion in Hamilton district. 
When coal oil was discovered between London and 
Detroit, Robert Younger and his brothers were not long 
in producing the world’s first coal oil lamp in their 
workshop at Elgin Block on John Street. 
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building to use 1,500 cps power 
for office lighting. 


And just about the time all this was happening, a 
young York Street chemist, Charles Wilson, was empty- 
ing out two chemical jars when he was startled by an 
explosion. Thus the discovery of acetylene gas which 
had resulted from a combination of the two chemicals. 
(No wonder the city introduced Canada’s first fire 
engine in 1843.) 


Mayor was inventor 

One of Hamilton’s proudest achievements was the 
work of its second mayor, John Fisher, whose round- 
the-clock toil on a strange-looking machine went almost 
unnoticed as Upper Canada was preoccupied with re- 
bellion. But today Canada’s farming community is more 
than thankful to him as the inventor of the threshing 
machine. Without financial assistance he persevered to 
see the machine eventually go into production. 

Hamilton has always been a manufacturing city, In 
1840 the first iron steamboat to sail on fresh water in 
America was produced there. This was followed by 
Canada’s first locomotive, and in 1861 by the first sew- 
ing machines which were ultimately turned out at the 
rate of 1,000 per week by Ray Wanzer, an immigrant 
from Buffalo. 

Later in the century Canada’s first long-distance 
telephone line was installed between Hamilton and 
Dundas, the nation’s first public telephones were put 
into operation in the city, and the first file ever made 
in the country was a Hamilton product. In fact many 
things, right down to Canada’s first ice cream cones 
saw the light of day in a city that has just put up one 
of the nation’s most ambitious city halls. 

The local daily newspaper, Hamilton Spectator, 
which dug out many of the facts about the “famous 
firsts” calls Hamilton “The Ambitious City.” * 
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Industry warned 


Canada’s chief trustbuster, David 
Henry, at right, challenges 
industry to polish its tarnished 
corporate image to demonstrate 
the sincerity and integrity 

of private enterprise 


By Richard Gwyn, Ottawa correspondent 


Canadian industry has been given clear warning of im- 
pending trouble—a threat that strikes not at profits but 
at the independence of private enterprise. 

The warning comes from David Henry, deceptively 
mild-mannered director of the Combines Investigation 
Branch. 

Mr. Henry warns in clear and unmistakable lan- 
guage that industry must convince the public its ethics 
are clean and its house in order or risk having the Gov- 
ernment step in to do the job. 

In a recent speech to the Rotary Club of Montreal, 
he went straight to his point: 

“Today I am going to issue a challenge to Canadian 
industry. It is a challenge that may require considerable 
soul searching to meet. 

“I am going to call on industry to demonstrate to 
the rest of Canada that business today is being con- 
ducted in an atmosphere of vigorous competition and 
with due regard to the public interest. 

“There is increasing public concern, which I think 
must be apparent to all, that free competition, as at 
present understood and practised, is not being applied 
in the best interests of the public. 

Mr. Henry then referred to the convictions of major 
electrical companies in the U. S. for widespread price- 
fixing and said these had “seriously impaired” public 
confidence in the ethics of industry. 

He pointed out there were two sides to the question. 
Businesses naturally exist to make profits and satisfy 
shareholders, considerations which have to be balanced 
against the general interest. 

But the director added: “In my judgment the public 
has some justification for the increasing concern that is 
being exhibited.” 


Public interest in price 

Industry, he noted, asserted there was keen com- 
petition at all levels, but while this might be true in 
matters such as delivery, service and so on, “the general 
public is interested in price to a far greater degree than 
is perhaps recognized. 

“I think it is not going too far to say that unless 
industry takes its own corrective measures, the future 
of private enterprise itself will ultimately be at stake. 

“The more industry carries on activities which, 
though not at present unlawful, are generally regarded 
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to wash its face 


as not in the public interest, the more industry will find 
itself faced with increasing intervention by governments 
in its affairs,” he added. 

Although not mentioned by Mr. Henry there have 
been in recent years several examples of this very type 
of development. 

Changes were made in the Combines Act last sum- 
mer very largely as a result of an enquiry into allega- 
tions of discriminatory pricing practices in the grocery 
trade and the work of the Price Spreads Commission. 
No actual illegal activities were uncovered but the 
Government nevertheless took action to protect what it 
considered was the public interest. 

In the United States Senator Kefauver has called for 
identical tenders to be considered prima facie evidence 
of price-fixing. 

Public attention in the current enquiry into the 
manufacture and sale of drugs has been centred on 
charges that drug prices are too high. In fact the price 
of drugs is the concern of the combines laws only if 
collusion to fix prices or restrain competition is in- 
volved. Yet CCF MPs are urging the Government itself 
manufacture drugs to force down commercial prices by 
competition. 

Government intervention to create a state of price 
competition can come in many ways. One of the most 
effective is to drastically reduce particular tariffs to 
allow entry to lower-priced imports. 


Hard-hitting speeches 

Mr. Henry took over his job as combines director 
just one year ago. Since then he has gradually come 
more into the public eye through hard-hitting speeches 
to trade associations and particular industries or business 
groups. The Montreal speech culminates all others. 

A tip-off that the Government is swinging round to 
this view will come if Justice Minister Fulton, as a poli- 
tician and senior cabinet minister, starts making 
speeches along similar lines. 

Mr. Henry is restricted by his position as a civil 
servant. But he is in an ideal spot to gauge public opin- 
ion and the views of business and industry. 

He left industry with these suggested principles: 
integrity; a sound philosophy of public responsibility; 
respect for the law; self-discipline and vigorous but fair 
competition. 
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“SPECIAL” STEELS FOR INDUSTRY... 


STELCOLOY” = 


CT rm es 


* STELCOLOY—High-Tensile Sle STRENLITE—Strong Yet Light! 


Low Alloy! e Saves weight without sacri- 
ficing strength. 


High strength-to-weight ratio. Equals copper-bearing steel in 


High impact properties at low corrosion resistance. 


j ; Highly resistant to abrasion. 
Twice the atmospheric corrosion Suited to bolted or riveted 


isha assemblies. 
Four to six times the resistance Can be successfully welded 
with mild steel electrodes. 


May be formed cold up to 14” 


service temperatures. 
resistance of copper-bearing steel. 


of mild steel to atmospheric 
corrosion. 


Can be readily cold formed. 
Good welding properties. 
Provides excellent adherence for 


in thickness. 
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Both "STELCOLOY” and “STRENLITE” are 
available in plate, hot and cold rolled 
sheets, coils and slit strip, bars, angles, 
and hot rolled rods. 


FOR DETAILED INFORMATION APPLY TO ANY 
STELCO SALES OFFICE 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Sudbury, 
60041 X Winnipeg, Edmonton, Calgary, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland 





For further information mark No. 159 on Readers’ Service Card 
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1961 Metal Show 
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Preview of a show which is brim-full of vital information on the modern 


materials needed in today’s missile age 


An educational “short course” for metalworking execu- 
tives and design engineers. That’s the most appropriate 
way of summing up the 1961 Metal Show to be held in 
Detroit's Cobo Hall from October 23 through 27. 

Visitors will be able to evaluate the most advanced 
engineering materials and processes in 275 exhibits and 
more than 200 papers to be presented at technical ses- 
sions in conjunction with the show. 

To give a lift to the educational theme, the show’s 
major sponsor, American Society for Metals, has plan- 
ned a Materials’ Application Center covering 12,000 
square feet of exhibit floor space. An artist’s impression 
of the Center tops this article. Seven groups of engineer- 
ing materials will be presented for comparison of more 
than six specific properties. As well, scores of sample 
parts, components and test specimens will be brought 
together under the 30-foot arches. 


Ten technical societies 

Ten American technical societies have joined forces 
to participate in the Congress program which will com- 
prise 68 half-day sessions. The Congress will begin Sat- 
urday October 21 with a seminar on ultra-high purity 
metals. There will be morning and afternoon sessions on 
both days of the weekend. 

ASM’s Engineering Conference will get underway 
Monday and continue till Thursday with sessions on 
cold forming of metals, new metal removal techniques, 
nonmetallic materials and light metals. Transaction ses- 
sions of the ASM will be held concurrently with the 
Conference with papers covering more highly technical 
aspects of metal science, including nuclear and space- 
age metals. 

Participating with ASM in joint sessions will be 
American Welding Society, American Gas Association, 
Metal Powder Industries’ Federation, Metal Treating In- 
stitute, Special Libraries’ Association and Ultrasonic 
Manufacturers’ Association. 

Finale of the program will be a special ASM ses- 
sion on “Economics of Literature Searching in Research 
and Engineering.” 


The missile market 

Social high-point of the Metal Show will be the an- 
nual ASM Banquet to be held on Thursday evening, 
Oct. 26. Keynote speaker at the Banquet will be the 
four-star boss of America’s missile program General 
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Bernard A. Schriever, who will discuss development of 
materials to withstand the incredible temperatures and 
stresses of outer space. He will speak with expert 
knowledge gained from experience as a guiding force 
behind the entire U.S. ICBM program. It was under 
him that the Atlas, Titan, Thor and Minuteman missiles 
came into operational readiness. 

General Schriever’s message will be of particular 
interest to materials and process engineers since one of 
his latest responsibilities has been research, development 
procurement and production of present and future aero- 
space vehicles. And he is sure to be able to speak in 
the language of an engineer as well as a soldier since he 
is science graduate. A spokesman for the ASM says 
Gen. Schriever will be able to supply facts and figures 
on projections as well as current needs. This is vital 
information in view of today’s opening markets for 
defense production, a field that Canadians are trying to 
enter with the help of the federal government’s defense 
sharing arrangements with the United States. 


Canadian exhibitors 

When the Metal Show opens on Cobo Hall’s spacious 
exhibit floor, thirteen Canadian companies will be out 
to win the attention of the U.S. market. The Canadian 
Department of Trade and Commerce has bought a big 
slice of floor space for a composite national exhibit. It 
is leasing sections to the thirteen individual Canadian 
companies. They are: Atlas Steels Ltd., Beautylink 
Fence & Wire Ltd., Dominion Foundries & Steel Co., 
Dominion Magnesium Ltd., Eldorado Mining & Refin- 
ing Co., Electrolyser Corp. Ltd., F. Fentiman & Sons 
Ltd., International Nickel Co. of Canada Ltd., Metal 
Atomizing & Processing Corp. Ltd., Metal Powders Inc., 
Tool and Die Manufacturers Association (Toronto and 
Windsor Chapters), Noranda Mines Ltd., and Sherritt 
Gordon Mines Ltd. 


Exposition hours 

The Metal Show, itself, opens at 10 a.m. every day 
from Monday through Friday closing at 6 p.m. on 
Monday and Thursday. It will remain open till 9.30 
p.m, on Tuesday and Wednesday but will close early at 
5 p.m. on the Friday. 

Daily congress sessions will be held between 9 a.m. 
and 2 p.m. each day. 
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Wii, meets all the needs 
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VVYYYYVYYYYYYYYYY of today’s modern 
designs 


rom a solid metal sheet expanded into a continuous open pattern of various designs and 

shapes, comes Pedlar Expanded Metal Mesh. This versatile metal mesh offers to the 
product designer several important benefits directed to consumer and industrial markets. 
Here are a few of the advantages available in Pedlar Expanded Metal Mesh... 


STRENGTH ... Where strength without weight is desired. None of the metal is lost in 

the process, nor is the rigidity of the sheet reduced. 
FLEXIBILITY ... Pedlar Expanded Metal Mesh is easy to apply. It can be bent or curved 

to an endless variety of shapes to perform a limitless number of jobs. 
PENETRABILITY..Pedlar Expanded Metal Mesh allows free passage of air, light, gases, liquids. 


UNLIMITED POSSIBILITIES—lIdeal for open partitions, window guards, door panels, 

shelving, enclosures and other uses. For component parts of refrigerators, radios, Write for complete information, 
furniture, cabinets, laundry equipment and industrial devices. For decorative purposes in free catalogue now available 
such as screens, grilles, store displays and an almost endless list of uses that will help at your aeavest Podier Ollie. 
your product design look better... sell better! Pedlar Expanded Metal Mesh is available 

in steel, aluminum, stainless steel, copper, Monel and Inconel. It can be used plain or 

galvanized, painted, anodized or plated. 


519 Simcoe St. South, Oshawa, Ont. 








I BH M P REL MRMOIOATA PROCESSING SYSTEM] 


704 CENTRE 


WITH THE RAPIDLY INCREASING DEMAND FROM 
CANADIAN INDUSTRY AND RESEARCH ORGAN- 
IZATIONS FOR FAST, ACCURATE MEANS OF 
COMPUTATION, THE IBM 704 CENTRE OFFERS aa see 
GREATER CHALLENGE AND OPPORTUNITY TO wag (Go eeT) 


ions. 88. Bi. si. a. «| 


QUALIFIED... aaa CSU 


ENGINEERS —— 
MATHEMATICIANS 
PHYSICISTS 


TO WORK WITH the largest scientific computing centre in Canada. The use of automatic 
programming systems gives you more time to develop original ideas on scientific and 
engineering applications. 












































YOUR ABILITY to do analytic work on complex scientific and operations research problems 
will keep you in contact with scientific and business leaders in Canada. 
SUCCESSFUL CANDIDATES will receive a comprehensive formal training. The salary is 
commensurate with experience and ability. Excellent employee benefits. 


APPLICANTS should be under 30 years of age and have a Degree in Engineering, 
Mathematics or Physics. 


Apply in writing, stating your qualifications to: 


Mr. R. C. MAHEUX, 704 CENTRE 
INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED 
600 EGLINTON AVE. EAST, TORONTO, ONTARIO 


For further information mark No. 119 on Readers’ Service Card 





the finest bearings in the world 
—~~precisely } 








all 





For further information mark No. 114 on Readers’ Service Card 
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The answers on DEPENDABLE 


stainless steel GEAR PUMP POWER 


Now check your rating. Here are the 


answers to the questions on page 48. in the range you need 


Question 1: Are all stainless steels non- 
avgnetic? 

ee Gis te: easier ; Dowty hydraulic gear pumps are available in four 

which contain a minimum of 17% basic sizes . . . 14 models . . . one suitable for practi- 

chromium plus a minimum of 7% nickel cally every application ! Deliveries from 1% to 60 

or an equivalent amount of nickel and 

manganese. 





G.P.M. — pressures up to 2,500 psi. 
Top quality,competitively priced. 

Question 2: What elements are added 

to stainless steels to make them free 

machining? 

Answer: Selenium or Sulphur are the 

two most common additions. In. the 

case of sulphur additions, the manga- 

nese must be high enough to ensure 

formation of the desired manganese 

sulphide stringers. 


Question 3: What is the maximum 

hardness that can be obtained from a 

stainless steel? 

Answer: Type 440 C which contains ap- 

proximately 1% carbon and 17% chrom- 

ium can be hardened in a 1 in. section. 

pPracrsie ii Dia Check These Design Features 


Question 4: How does the ultimate ten- Foot and flange mountings ensure maxi- 


e . . 

: , carrion 
sile strength of cold rolled stainless sheet mum. versatility. Typical Appii ations 
or strip compare to plain carbon cold Cartridge construction for simplified Earth moving equipment 
rolled sheet or strip? servicing. Agricultural machinery 


Construction machinery 
Materials handling equipment 
Drilling rigs 

Pressure balancing permits greater pres- Marine machinery 

sures without loss of efficiency. General industrial equipment 


Answer: The average tensile strength of 
the 18-8 varieties such as 302 or 304 
is 100,000/125,000 psi. The average 
tensile strength of cold rolled steel 
would be 60,000 psi. The 18-8 varieties 
are capable of being cold rolled to ap- Delivery at . 
proximately 300,000/350,000 psi. Sisiiinn RPM. Input Max. R.P.M. Weight 
} P H.P. Ib. 
; G.P.M. 
Question 5: Galvanic corrosion occurs : 500 to up to 
when aluminum and stainless are in con- Size | 2500 6.7 
tact in an aqueous solution. Which metal : 500 to up to 
will corrode under these circumstances? Size 2 2500 19.9 
Answer: The aluminum being the less : 500 to up to 
noble metal, forms the anode and dis- Size 3 2000 38.0 
solves. The stainless being the cathode ae 500 to up to 
remains unharmed. 1500 45.0 
Performance Data 


Fully pressurized lubrication. 


Volumetric efficiencies over 90% 








5.5 4 





18.2 11 





42.8 29 


























ware palin, phi ee Also available... Gear Motors, Control Valves and Hand Pumps. Write direct 

Answer: A #4 finish is a general pur- or use the reader service card for data-packed leaflets on these products. 

pose polished finish produced by grind- 

ing with successively finer abrasives and DISTRIBUTORS: 

finishing with 120 grit finish. ONTARIO & QUEBEC: Richardson Equipment Co. Ltd., P.O. Box 883, 
Highland Creek, Ontario. 

Question 7: What kind of stainless is BRITISH COLUMBIA: Tridel Equipment Limited, 1616 West 3rd Ave., 

commonly used for automotive trim? Vancouver 9, B.C. 

Answer: Type 430 which is a straight 


chromium type. It can be readily roll \/\/ = \/ First in Hydraulics in Canada 
formed or stamped and when polished (D T 
and buffed closely matches chrome plat- 


ed surfaces. DOWTY EQUIPMENT OF CANADA LIMITED, AJAX, ONTARIO (Industrial Division) 


(continued on page 71) 


For further information mark No. 126 on Readers’ Service Card 
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. New and 


~  guperior latcehin 
. PeB relay 





This DPDT, permanent magnet, latching relay is superior on 
these counts: (1) shorter height for maximum compactness 
between stacked circuit boards; (2) greater sensitivity (80 milli- 
watts); (3) better vibration resistance (30 g to 2000 cps); (4) better 
shock resistance (100 g). 

Designated the FL Series, this relay meets all applicable sec- 
tions of MIL-R-5757D, MIL-R-6106C and ABMA #PD-R-187. : 

Call your nearest P&B representative today for complete in- = 
formation about the whole P&B family of microminiature relays. 


EETREOS EL TREC ERAS TR OHER TEE: 


Printed circuit board using 4 FL 
relays was designed by the Martin 
Company, Orlando, as part of 
ground support equipment for a 


FL SERIES SPECIFICATIONS 


Centact Arrangement: DPDT Pull-in: 150 milliwatts, approx. (standard) 


Shock: 100 g for 11 milliseconds with no 
contact openings. 


Vibration: .195; max. excursions, 10 to 55 
cps. 30 g from 55 to 2000 cps. No contact 
openings. 


Linear Acceleration: 400 g minimum with 
no contact openings. 


at 25°C. coil temperature. 


80 milliwatts, approx. (sensitive) at 25°C. 
coil temperature 


Operate Time: 3 milliseconds max. at 
nominal voltage at 25°C. coil temperature 


Dimensions: .485" high, 1.100” long, .925” 
wide 


major missile project. 


THERE’S A PsB 


CRYSTAL CASE RELAY 
FOR YOUR PROJECT 


Terminals spaced on .200” grids are 
available on all P&B microminiature 
relays. These carry a ‘“G” suffix 
(SCG and SLG) and are .890” high, 
-800” wide, .400” deep, max. 


Non-latching or latching relays in 
conventional crystal cases with or 
without shoulder brackets, studs or 
mounting plates. All types of ter 
minals are available. 


Diode in relay case is used for arc suppres- 
sion in special applications. Four diodes form 
full-wave bridge rectifier for 400 cycles. 


These 3 relays are shown slightly reduced in size. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR 


@) POTTER & BRUMFIELD 


DIVISION OF AM F CANADA LIMITED ° OXFORD STREET, GUELPH, ONTARIO 


Visit us in BOOTH 555—!IRE SHOW-—October 2—4 in Toronto 





ervice Card 


IMMEDIATE 
DELIVERY 


of standard P&B relays 
from these leading 
electronics distributors 


ALBERTA 

CALGARY 

Canadian Electronics Ltd., 334-336 4th Ave. S.E. 
Sacker Electronics Co., Ltd., 1040 8th Ave. S.W. 
Smalley’s Radio Ltd., 1105 7th Ave., W. 
EDMONTON 

Canadian Electronics Ltd., 109 St. at 107 Ave. 
Sacker Electronics Co., Ltd., 10235 103rd St. 
Taylor, Pearson & Carson Ltd., 10215 103rd St. 


eee COLUMBIA 

NANAIM 

Ellison ol Radio Supply 

VANCOUVER 

Robinson Electric Co. Ltd., 1179 Homer St. 
Taylor, Pearson & Carson Ltd., 1006 Richards St. 
L. A. Varah Ltd., 1451 Hornby St. 

Western a Ltd., 951 Seymour St. 
VICTOR 

Ellison sonal Radio Supply, 900 View St. 


MANITOBA 

WINNIPEG 

Cam Gard Supply Ltd., 397 William Ave. 
Del's Electric Motor Supply, 54 Princess St. 
Electrical Supplies Limited, 306 Ross Ave. 
United Refrigeration Parts, 223 Garry St. 


NOVA SCOTIA 

HALIFAX 

Arvan Electronics Canada Ltd., 49 Agricola St. 
Consolidated Supply Company Ltd. 


ONTARIO 

CHATHAM 

Industrial Components (Central Ontario) Ltd. 

161 Richmond Street 

FORT WILLIAM 

Inter-Comm Supply Company Ltd., 1315 Victoria Ave. 
HAMILTON 

The Crawford Radio, 119 John St. N. 

Western Radio Supply Co. Ltd. 

182 Rebecca St., (at Ferguson) 

KITCHENER 

MacDonald Electric Limited, 307 Queen Street, S. 
LONDON 

Industrial Componeiits (Central Ontario) Ltd. 

649 Colborne Street 

C. M. Peterson Co. Ltd., 575 Dundas Street 
NORTH BAY 

jh ae Supply Ltd., 
cone 

.W. Soares Ltd., 311 Viola Avenue 
arene 

Wackid Radio Television Laboratories Ltd. 
149 Gloucester St. 

PORT ARTHUR 





135 Mcintyre Street, E. 


Inter-Comm Supply Company Ltd., 194 South Algoma St. 


ST. CATHARINES 
Niagara Vallance, Brown, 23 Permilla Street 


SARNIA 

Industrial Components (Central Ontario) Ltd. 
267 Tecumseh Street 

SAULTE STE. MARIE 

Johnson Electric Supply Ltd., 419 Queen St. E. 
SUDBURY 

Johnson Electric Supply Ltd., 166 Elm St. E. 
TIMMINS 

Johnson Electric Supply Ltd., 35 Birch St. N. 


TORONTO 

Alpha Aracon Radio Co. Ltd., 555 Wilson Avenue 
Canadian Electrical Supply Co. Ltd., 877 Yonge Street 
Electro Sonic Supply Co. Ltd., 543 Yonge St. 

Shipman Electronics, 1773 Avenue Road 

Wholesale Radio & Electronics Ltd., 66 Orfus Road 
WATERLOO 

Waterloo Electronics Supply Co., 219 Hartwood Ave. 
WINDSOR 

Electrozad Supply Co., Ltd., 38-42 Shepherd St., E. 
Industrial Components (Central Ontario) Ltd. 

600 Wyandotte Street, E 


QUEBEC 
MONTREAL 


Atlas Wholesale Radio Inc., 4985 Buchan St. 
Payette Radio Ltd., 730 St. James St. W. 


QUEBEC 
Crobel Ltd., 225 Rue Lee East 


—" TCHEWAN 

REGIN - 

Radio a & Service Ltd., 1965 Mcintyre St. 
SASKATOON 

Radio Supply Company Ltd., 561 2nd Ave. N. 


PaB ng lic nda 





149 vanes ‘Bivdn POINTE t CLAIRE, ewe. P.Q. 


A.T.R. Armstrong Ltd., 700 Weston Road, 
TORONTO 9, Ontario 


Chas. L. Thompson Ltd., 
WINNIPEG, Manitoba 
Chas. L. Thompson Ltd., 3115 Lonsdale Avenue 
NORTH VANCOUVER, B.C. 


POTTER & BRUMFIELD 
(mf) Division of AMF Canada Limited 
Oxford Street, Guelph, Ontario 


1440 Erin Street, 
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Stainless steel 


continued 





Question 8: The ma-hinability rating of 
AISI B-1112 is rated at 100. What is 
the rating of stainless type 303? 


Answer: The selenium bearing 303 has | a 


a rating of 75%. 
at 85% 


Question 9: Is a 16-gauge stainless sheet 
the same nominal thickness as a sheet 
of mild steel? 

Answer: No. Stainless sheets are made 
and sold to U.S.S. thickness and the mild 
steel sheets are sold on a U.S.S. revised 
gauge. The former would be .0625 and 
the latter, .0598. 


Question 10: Are brass and 
heavier than stainless steel ? 
Answer: Yes. Brass has a weight per 
cubic foot of 524# compared to stain- 
less steel’s 504#. Copper would be 
537# per cubic foot. 


copper 


Can 


screws be 


Question 11: 
head 
steel? 
Answer: Yes. Canadian manufacturers 
are regularly making these products on 
standard cold heading machinery. 


socket 
stainless 


square and 
made from 


Question 12: In blanking and punching 
operations involving stainless, more 
power is required than for similar 
thicknesses of low carbon steel. What 
is the percentage increase? 

Answer: The increase is normally fig- 
ured at 40% for 300 series steels. This 
will vary somewhat in proportion to 
the shear strength of the particular al- 
Icy. 


Question 13: What grades should be 
used for large components where ex- 
tensive welding is involved and _ post 
annealing is impractical? 

Answer: The stabilized grades 321 and 
347 containing titanium or columbium 
are generally recommended for this type 
of job. The extra low carbon grades are 
also suitable. 


Question 14: How much does stainless 
steel expand and contract with heat and 
cold? 

Answer: The nonmagnetic austenitic 
stainless grades move about 50% more 
than mild steel with temperature 
change while the straight chrome stain- 
less steels are just slightly less than mild 
steel. Aluminum will expand or contract 
with change in temperature 50% more 
than that of austenitic stainless steels. 


How did you score? 


| 
| 


Type 416 would rate | gfe 


Planning components? — think plastics! 
Designs are limited only by your imagina- 
tion. At Smith & Stone we offer complete 
services including consultation, designing, 
engineering, tooling, moulding and finish- 
ing; with facilities for compression mould- 
ing, injection moulding and extrusion. 
May we help you? 


SMITH & STONE 


GENERAL OFFICES: SO ST. CLAIR AVENUE W. TORONTO, WA 3-544) 
Offices: Montreal, Toronto, Winnipeg, Edmonton, Calgary, Vancouver 


For further information mark No. 153 
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YNacversing 
TRANSMISSIONS 


5 models 8 and 28 h.p. 
with power packed 
versatility 


NN ToYel-) op 40) <} 


—Patented— 


Model 
5231 
2 speeds forward 


SPECIFICATIONS 


Model No. 5231 5201 | 5108 


1.97:1 | 3.16:1] 3.75:1 
3.34:1 
Ratio Reverse 3.37:1 | 3.16:1]3.75:1 
Power Up To 28HP | 28HP|8HP 
Max. Input Torque in. Ibs.} 1000 1000 | 320 
Max. Input Speed RPM 2400 2400 | 2400 
Long 15'e6” | 11%” 19%6” 
Dimensions Wide 14” 134%” é 
High 14%” 114%" 110%” 


SNOW-NABSTEDT 


Industrial Division 
Cha si 
For Over Half a“Century 








Reduction Forward 






































For further information mark No. 154 


72 


Technical literature 





Steel bars—Case siudy portfolio of ma- 
chinability and tool life compared with 
the materials they commonly replace. 
LaSalle Steel Co. 

Circle 302 on Reader Service Card 


Pressure regulators—Bulletin 120 detail- 
ing four regulators designed for re- 
ducing, relief and back pressure appli- 
cations. Inlet pressures from 200 psi 
to 350 psi. Canadian Meter Co. Ltd. 

Circle 303 on Reader Service Card 


Rotary electric actuator—Bulletin 661 
describing remote control of a line of 
selector valves. Railway and Power 
Engineering & Supply Co. 


Circle 304 on Reader Service Card 


Liquid & gas equipment—Buyers’ Guide 
describing 
water treatment 
Pfaudler Co. 


Circle 305 on Reader Service Card 


corrosion-resistant and 
equipment. The 


Printed circuits—Technical bulletin spe- 
cifying flexible, flush and multilayer 
circuits. Litton Industries. 


Circle 306 on Reader Service Card 


Progressing cavity pumps—Bulletin 150.6 
describing a new line of pumps with 
capacities to 3,000 gph and pressures 
to 350 psi. The Robbins & Myers Co. 
of Canada Ltd. 


Circle 307 on Reader Service Card 


Magnetic level switches—Brochure with 
dimensional details and wiring dia- 
grams of magnetic level switches. 

Bestobell (Canada) Ltd. 


Circle 308 on Reader Service Card 
High Vacuum pumps—Literature de- 
scribing a complete line of pumps for 
the high-vacuum components | field. 
Consolidated Vacuum Corporation. 


Circle 309 on Reader Service Card 


High temperature alloys—Booklet on 
high temperature and high strength al- 
loys used in aircraft, gas turbine and 
missile applications. Alleghany Lud- 
lom Steel Corp. 

Circle 310 on Reader Service Card 


Teflon lined tubing—Bulletin outlining 
rubber tubing for transmitting food, 
chemical and_ petroleum products. 
paints, pharmaceuticals or slurries. 
Pennsylvania Fluorocarbon Co. 


Circle 311 on Reader Service Card 


Semiconductor diodes and rectifiers 
300-page characteristics tabulation on 
semiconductor diodes and 
covering 


rectifiers 


world-wide _ specifications. 


data by 95 percent. Derivation & Tab- 
ulation Associates, Inc. 


Circle 312 on Reader Service Card 


Cooling chlorine Brochure analyzing 
costs of four methods for cooling 
chlorine. Titanium Metals Corp. of! 
America. 


Circle 313 on Reader Service Card 


Mimick tracing—Folder describing a 
new concept of tracing. Retour De- 
velopments Ltd. 


Circle 314 on Reader Service Card 


Explosive metalforming — Report on 
studies made up to March 1961. Na- 
tional Research Council. 


Circle 315 on Reader Service Card 


Specialty fasteners—Handbook No. 11 
with complete data on a wide variety 
of fasteners. South Chester Corp. 


Circle 316 on Reader Service Card 


Humidity instrumentation — Condensed 
catalog listing a complete line of basic 
hygrometer instrumentation and sys- 
tems. Hygrodynamics Incorporated 

Circle 317 on Reader Service Card 


Centralized lubrication—Catalogue illus- 
trating a line of centralized lubrication 
equipment from the fully automatic to 
the manual. Lincoln Engineering. 

Circle 318 on Reader Service Card 


Polyurethane foam — A booklet with 
some product ideas using rigid poly- 
urethane foam for thermo insulation. 
Naugatuck Chemicals. 


Circle 319 on Reader Service Card 


Displacement pump — Precision pump 
for metering, injecting, sampling, feed- 
ing, mixing, 
Valve. 

Circle 320 on Reader Service Card 


lubricating. Airmatic 


Self-sealing couplings — Showing the 
common uses in fluid piping systems 
and the most suitable types. Aeroquip 
(Canada) Ltd. 


Circle 321 on Reader Service Card 


Polycarbonate films — A technical re- 
port detailing the physical and elec- 
trical properties and comparing ex- 
truded and solvent cast films. Cana- 
dian General Electric. 

Circle 322 on Reader Service Card 


Noise control — Technical brochure out- 
lining effective, approaches to solving 
acoustical problems in appliance sand 
equipment. Owens-Corning Fiberglas 
Corporation. 


Circie 323 on Reader Service Card 
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Technical 
literature (continued) 


Granite surface plates—Bulletin detail- 
ing reasons for selection of granite 
surface plates and straight edges. A 
Ottavina Co. 

Circle 324 on Reader Service Card 





Solenoid valve selection — A compre- 
hensive study of solenoid valve selec- 
tion for corrosive applications. Valcor 
Engineering Corporation. 

Circle 325 on Reader Service Card 





Letters to the Editor 





Night courses 
to attract 
technical teachers 


Dear Sir, 

I have just finished reading your inter- 
esting editorial and article regarding the 
shortage of technical teachers (DE Au- 
gust 1961). 

I think one of the main reasons for 
this shortage is financial, i.e. most men 
cannot support their families on $30 
per week for an 8 month period. This 
factor must cut down the applicants to 
a fraction of what they would be if it 
were made easier. Also, why would a 


man quit a good paying job in industry | 


when he is not sure he will be successful 
as a teacher? 

One way to overcome these problems 
would be to make the 8-month training 
course an evening course spread over 
two or even three years. Doing this 
would achieve two things: (i) eliminate 


the $30 per week allowance, and (ii) | 


assure a steady supply of qualified tech- 
nical teachers. 

E. Curnow 
Ottawa 





“If you don’t mind, Henshaw, I pre- 
fer to relax during my lunch hour.” | 
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Get fast ram approach, save time 
with new 2-speed hydraulic pump 





EXAMPLE OF PUMPING SPEED: 
One pump stroke moves 
2"-dia. ram piston 4.9” 
at low pressure (0-200 
p.s.1.) 




















Pump, valving and controls mount on com- 
mon cover plate; use with other reservoirs. 


* Delivers a big 7.35 cu. in. of oil per stroke 
at low pressure (0 to 200 p.s.i.) 


Delivers .294 cu. in./stroke from 200 to 
10,000 p.s.i. for high force requirements 


© For operating both single and double-acting 
cylinders 


Here is a compact, precision-built 10,000 
p.s.i. 2-speed hand pump with the ability to 
deliver exceptionally high volume at low 
pressure for fast ram approach and return. 
Handle high-force requirements, yet waste 
no time getting the ram to the work! Choice 
of 2-way or 4-way control valve, mounted 
easily on cover plate; no exposed piping. 
Unit weighs only 34 Ibs. 

aie 4 
Ask your OTC distributor z 
about the new OTC “Dual- 
master” pump. 


PRECISION HYDRAULICS DIVISION 


SEAR 
et e 


OWATONNA TOOL CO. 


40 BIRCH AVE. TORONTO 7, ONTARIO 


CABLE: TOCLCO 


DESIGNERS AND MANUFACTURERS OF QUALITY HIGH PRESSURE HYORAULIC COMPONENTS 


For further information mark No. 142 on Readers’ Service Card 





New products and materials 





Electrical contactors 


The new series of contactors mechanical- 
ly held in either the open or closed 
position, eliminating hum. A molded 
epoxy coil is used for maximum resis- 
tance to moisture and insulation de- 
terioration. Zenith Electric Co. 

Circle 326 on Reader Service Card 


Epoxy adhesives 


A new adhesive with high 
strength allowing name 


initial tack 
plates to be 


bonded directly to switchgear cabinets or 
to electrical components without clamp- 
ing in position. The resultant bond has a 
high impact strength. Hysol (Canada). 
Circle 327 on Reader Service Card 


Circuit breakers 


A new line of circuit breakers in molded 
cases to accommodate the rotary handle 
eliminating handle misalignment and 
false indication of breaker contact posi- 
tion. A locking ring capable of taking 





UNIQUE IN 


POSITIVE 


—+ 


ITS FIELD 


INFINITELY VARIABLE 


For a variable speed gear 
which is positive there is no 
alternative to the P.I.V. It is 
absolutely positive as the 
patent chain and wheel faces 
ensure ‘‘No Slip’”’. An infinite 
variation of speeds up to a 


three padlocks, and a cylinder-type lock 
which locks the breaker in either the 
open or closed position, are fully effec- 
tive whether the enclosure door is open 
or closed. Federal Pacific Electric of 
Canada. 


Circle 328 on Reader Service Card 


Timer motor 


A synchronous timer motor completely 
sealed by a specially designed spring- 
loaded packing gland which prevents the 
oil from working out of the housing 
when the motor is operating. Key ele- 
ment of the gland is a neoprene “0” 
ring which is held under constant pres- 
sure by a spring. Result is noiseless and 
vertually continuous lifetime operation. 
Controls Co. of Canada Ltd. 


range of 6 to 1 can be obtained. 
The speed can be adjusted 
under load and will remain 
constant. 

Ned The high efficiency is main- 

é tained as the correct engage- 
ment of the chain with the 
discs is independent of stretch 
and other related factors. The 
gear has a very long life as 
no part is subject to wear 
except the chain; the life of 
which depends on the load, 
but can be reckoned in years. 


Circle 329 on Reader Service Card 


Small filler valve 


A new miniaturized filler valve for 
cryogenic, pneumatic and hydraulic ap- 
plications. Featuring an unusual leak- 
proof design, the female portion weighs 
only four ounces including dust cover, 
while the male weighs only two ounces 
with cover. Airborne Research and 
Development Corp. 


Circle 330 on Reader Service Card 


FOR DETAILED 
INFORMATION 
WRITE FOR 
ILLUSTRATED 
CATALOGUE. 


CANADIAN REPRESENTATIVES 


STON WUBANEOHIT 


MONTREAL: 7035 Grand Ave., CR. 1-2397 


OF CANADA 


Self-balancing calibrator 
LIMITED 


Instrument for the calibration or direct 
reading of high resolution transducers or 
sensing devices such as bonded or un- 


For further information mark No. 162 on Readers’ Service Card 
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New products 


(Continued) 





bonded strain gauge transducers, thermo- 
couples or other ac or dc voltage meas- 
urements, ten millivolts, full scale or 
above. Automatic and servo-driven, the 
null balance device gives faster and 
more accurate readings than the manual 
instruments. Canadian Research Insti- 
tute. 
Circle 331 on Reader Service Card 


Ferrous filter 


A combined ferrous trap and filter for 
installation on lines carrying various 
liquids or slurries to remove both iron 
contamination and non-magnetic par- 
ticles. Heart of the new trap is a 1 inch 
stainless steel permanent tube magnet 
enclosed in a 2 inch diameter perforated 
bronze filter screen with either .020 or 
.033 inch diameter holes. Eriez of Can- 
ada Ltd. 
Circle 332 on Reader Service Card 


Heating element 


A compact glass heating element for 
commercial news as a low temperature 
warmer or as a spot heater. The unit 
features a glass panel selectively coated 
with metallic film applied to form an 
electrically conductive path. Corning 
Glass Works. 
Circle 333 on Reader Service Card 


Plunger relay 


An open construction plunger type relay 
particularly suitable for heavy duty loads 
(Continued on page 76) 
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DAVID BROWN »» — 
FOOTE BROS. 





Specialists in Power Transmission JOO Years of service to industry | 


Pe 


More Output Torque 
Per Dollar Invested! 


with 


LINE-0-POWER 


Speed Reducers 
with Duti-Rated. GEARING 


Line-O-Power speed reduction units are more 
economical because their high hardness, 
Duti-Rated Gearing combines greater load 
carrying capacity and /onger service /ife. 





Duti-Rated Gearing, produced only 
by Foote Bros. transmits more power 
— size for size — than any other. 
Gives you more efficiency — more 
output torque per dollar invested. 
Discover the economy of using Line- 
O-Power units by comparing ratings 
and prices. 








Write for our 
Manual LP. 3 
today. 


AVAILABLE NOW FROM TORONTO STOCK 


in a multitude 
of sizes and 


=" DAVID BROWN 


26 Howden Road, Scarborough, Ont. PhonePL. 5-5271 


For further information mark No. 107 on Readers’ Service Card 
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New products and materials — ined 





such as resistance heating furnaces and 
drying or welding equipment. With her- 
metically sealed mercury to mercury 
contact, it is silent and _ chatterless. 
Davis Automatic Controls Ltd. 

Circle 334 on Reader Service Card 


Stable magnet 

Permanent magnet with higher resis- 
tance demagnetization and substantially 
higher in both coercive force and maxi- 


mum energy product. Claimed to have 
the best magnet stability of any com- 
mercially available permanent magnet 
material. Crucible Steel Co. of America. 
Circle 335 on Reader Service Card 


Plotting scale 


A versatile graphing instrument which 
converts a plain sheet of paper into a 
custom plot with linear logarithmic scales 
of any length, number of cycles, scale 





Se 


“LOOK 


ALIKES”’ 


Gaskets often look similar. But the important point is—what are they designed 


to do? 


Today’s complex problems of sealing call for a thorough knowledge of gasket 
materials and although this is important, factors such as joint design, tempera- 
ture, effect of contained fluid and environmental conditions must also be 


considered. 


When you deal with Dominion, who supply original equipment for the auto- 
motive and general industry, you are assured of competent, skilled advice, 
backed by complete research facilities and a modern manufacturing plant. 


Write today for your copy of 
the "Gasket Design Manual” 


DOMINION GASKET—AN APPROVED ARMSTRONG FABRICATOR 


c OMINION GASKET & MANUFACTURING CO.LTD. 


2 SCARLETT ROAD + 


TORONTO 9 + 


ONTARIO 


For further information mark No. 123 on Readers’ Service Card 


modulus or configuration. Eliminates the 
need for a big supply of graph papers 
with assorted sizes and cycles. Technical 
Marketing Assoc. Inc. 

Circle 336 on Reader Service Card 


Coaxial joint 


A new coaxial rotary joint rated for 
continuous operation at 1,000 rpm from 
dc to 16 kmec. Special connectors and 
precise tolerance control result in low 
vswr. Philips Electronics Industries Ltd. 
Circle 337 on Reader Service Card 


Printed circuit base 


A new grade of copper-clad epoxy paper 
base laminated plastic for printed cir- 
cuits. Has better flexural strength flame 
resistance and cold shearing properties 
than normal grades. National Fibre Co. 
of Canada Ltd. 

Circle 338 on Reader Service Card 


Spring filter 

Permanent filter which makes it possible 
to clean high volumes of any fluid that 
can be pumped. The element is based on 
two interwound springs, one wire coiled 
around the other. The medium-pressure 
model will handle line pressures of 1,000 
pounds. The Chrom-O-Lite Co. 

Circle 339 on Reader Service Card 


Heatsink oven 

A combination heatsink and oven elimi- 
nates the difficulties of thermal over- 
shoot that occur when standard ovens 
are used with power dissipating circuitry. 
Three models are available with power 
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New products and materials — coninued 





ratings of 1, 3, and 10 watts and heater 
power ratings of 7, 14 and 28 watts. 
Douglas Randall Canada Ltd. 

Circle 340 on Reader Service Card 


Gas regulators 


A new line of gas pressure regulators 
aluminum bodies and maximum ambient 
temperature of 200F. Both limited and 
wide range adjustment models are avail- 
able, featuring a wide selection of outlet 
pressure ranges. General Controls Com- 
pany Canadian Ltd. 
Circle 341 on Reader Service Card 


Ball-bearing screw 


A new line of ball-bearing screw as- 
semblies. Travel of the ball nut is halted 
at any position along its stroke where 
the load reaches a preset amount. The 
Saginaw Div. of General Motors Corp. 
Circle 342 on Reader Service Card 


Compact circuit breaker 

An 800 ampere molded case circuit 
breaker claimed to provide 1/3 saving in 
panel space. It is available in two and 
three pole construction in current ratings 
of 125 through 800 amperes, for 600 
volts ac and 250 volts dc. I-T-E Circuit 
Breaker Canada Ltd. 

Circle 343 on Reader Service Card 


Impulse counter 

A plug-in impulse counter designed to 
open or close a switch after a preset 
number of counts. It is spring reset, in 
1/3 of a second, to “0” making it applic- 
able to completely automatic control cir- 
cuits which must function from counts. 
Davis Automatic Controls Ltd. 

Circle 344 on Reader Service Card 


Low friction bearing 


A new recirculating roller bearing 
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claimed to have the lowest and most 
uniform friction characteristics available. 
Coefficient of friction is as low as .00025 
under 2,000 Ib load and .25 ins. per 
minute linear motion. Kaydon Engineer- 
ing Corp. 

Circle 345 on Reader Service Card 


Micro second memory 

High speed 1-microsecond modular mem- 
ory available on a commercial basis. The 
solid state magnetic core array system 


has a full read-write cycle time of one 
usec, with access time of .4 usec. Day- 
strom Ltd. 

Circle 346 on Reader Service Card 


5-spool control valve 

A new hydraulic directional control valve 

for mobile equipment. Spools are of 

optional types: double-acting or push for 

single action. Nominal rating is 12 gal- 

lons per minute. T. E. M. Sales Ltd. 
Circle 347 on Reader Service Card 





Get convenience, peak reliability in 
PACKAGED ELECTRO-HYDRAULIC SYSTEMS 


Hydraullc pump, controls and all related 
electrical equipment can be furnished as a 
single unit for simpie application. 


Control consoles such as this one used to 
provide smooth control for paper mill are 
regularly furnished by Vickers-Sperry. 








Your package size can vary from 
a relatively simple and compact 
unit to one requiring a number of 
power units and valve panels plus 
control consoles. Whatever the 
specific need, Vickers-Sperry sys- 
tems are assembled from the finest 
quality components by expert 
technicians—then are subjected to 
rigid inspection and testing prior 
to shipment. 

When you buy a packaged hy- 
draulic system, you gain the added 
advantage of dealing with a single, 
responsible source. Also, when this 
source is Vickers-Sperry, you can 
get assistance from fully-qualified 
electro-hydraulic application engi- 
neers in every phase of the job— 
beginning with initial design and 
continuing right through _ final 
start-up. 

Get more details by writing to 
address below and asking for 
Bulletin C-5401. 


Complete systems like this one with three power 


units and three valve panels are the result of 
planning that begins at initial design stage. 


VICKERS-SPERRY of Canada Ltd. 
Division of Vickers Incorporated 
SPERRY RAND CORPORATION 
TORONTO 18—92 Advance Rd. 
VANCOUVER 9—1637 West 5th Ave. 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 


9853 


MONTREAL 16—750 Lucerne Rd. 
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Briefs 





Material oddities: Thousands of pieces 
of man-made sapphire will cover the sur- 
face of the communications satellites 
now being developed in the U.S.; they'll 
protect solar cells from space radiation 

. a New superconductor material has 
been developed which offers no resis- 
tance to electrical current . . . a new 
and simple process for increasing qual- 
ity and quantity in which pure metals 
can be produced was described at the 
Chemical Institute of Canada’s Montreal 


conference . . . among the new wood 
products recently discovered, one of the 
most promising is a kraft thermoplastic 
paper which can be used for instru- 
ment panels, car doors and shoes... . 
to increase reproduction of Japan’s 
staple diet, fish, polyethylene film tape 
is being used as artificial seaweed to 
shelter finny denizens of Nipponese 
lakes . . . Malayan natural rubber ex- 
ports showed a drop of over ten per- 
cent last year owing to lower-cost syn- 
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RP-SCOPE 


21 ways reinforced plastics 
improve existing products... 
...make new products possible 


1 
2 
3 
4 
5 
6 
Fj 
8 
9 


. Highest strength/weight ratio 

. High Modulus of Elasticity 

. High dielectric factor 

. Lighter than aluminum 

. Only slightly heavier than hardwood 

. Fire retardant—some grades fireproof 

. Waterproof and rot-proof 

. Rodent-proof and termite-proof 

. Corrosion-proof—resists 90°% of the 34 most 


Corrosive substances 


-_— = 
—_— © 


. High and low temperature stability 
. Low cost—ahout one dollar per-pound- 


manufactured 

. Versatile—molded or fabricated into products 
from 1 oz. up to 100 ft. high 

. Permanent—does not weaken, craze, or 
discolor with age 

. Colorful—any colors or shades can he processed 
right into the material 

. Excellent electronic properties 

. Excellent non-magnetic properties 

. Excellent acoustic properties 

. Up to 70% less tooling cost for moldings— 
50% less tooling time 

. Runs as low as 500 moldings practicable 

. Easily machinable with correct tools 

. Easily repairable if damaged 


PLUS many hundreds of special advantages in specific 
applications. Protectolite Reinforced Plastics, molded 
or fabricated to your designs, have the greatest scope of 
all industrial materials. RP-SCOPE is only limited by your 


thetic latices . . . The Magnesium As- 
sociation feels too great a stress has 
been laid upon lightweight qualities of 
the metal and will begin a campaign 
to promote other characteristics 


Moving ahead: Scotch whisky is lit- 
erally going to men’s heads; a Scottish 
chemical company uses the spirit as a 
base for its new masculine shampoo, 
says it’s supposed to stimulate the scalp 

. and in case you think you're seeing 
things it is true that all-season tires 
have been developed with removable 
treads, according to a paper presented 
to the conference of the Chemical Insti- 
tute of Canada in Montreal... 


Crystal ball: What the American city 
will be like by 1980 will be projected in 
a series of papers at the annual conven- 
tion of the American Society of Civil 
Engineers next month . . . a practical 
gas turbine-driven truck is planned by 
a British auto maker for 1964 
National Aeronautics and Space Admin- 
istration forecasts development of a 
commercial transport airplane to fly 
three times the speed of sound by 
IS70-1 . .. 


Air pressure: Air-supported structures 
have been called in to resolve the prob- 
lem of temporary storage of grain in 
Mexico, and 47 have already been 
made in the U.S. . air power is 
used in amazing places; a Montreal firm 
has made a special air motor with an 
attachment for shaving pigs . . . an old 
World War II howitzer is now doubling 
as a pressure chamber in a missiles and 
space research laboratory in California 
(old cannon never die)... 


The atoms: British scientists have de- 
signed a pilot plant for converting radio- 
active wastes into an insoluble glass- 
like solid which may solve disposal 
problems . . . Defense Research chem- 
ical laboratories in Ottawa are working 
on a new electrochemically operated ra- 
diation dosimeter which may be a boon 
in alarm monitors and satellites . 
U.S. Atomic Energy Commission has 
signed contracts for the first phase of 
development of a nuclear rocket engine 
. .. meanwhile AEC has authorized start- 


own imagination. 

ASK FOR PP-SCOPE DATA SHEETS up and testing of the reactor in the 
world’s first nuclear cargo-passenger 
ship N.S. Savannah . . . Westinghouse 
Electric Corporation, Windsor Locks, 
Conn., is using the nation’s largest beam 
welding system for making aluminum- 
clad nuclear fuel elements .. . 


Molded and fabricated to your design by 


PROTECTIVE PLASTICS LTD. 


UPTON ROAD, SCARBOROUGH, ONT. PL. 5-0781 F P 
Talepiece: Think twice and you'll have 


only half as much to say. 
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BEARINGS 


HYATT produces 10 major bearing types—four 
have separable inner races—four non separable— 
and two have separable outer races. The separable 
race can be omitted and rollers operated directly 
on the shaft or in the housing bore, in cases where 
the bearing surfaces can be brought to suitable 
hardness and finish. Consult R&M about details. 


Call R&M for Hyatt—R&M 
New Departure—Oilite—Heim 
Shafer—Kaydon—Timken 
Sealmaster—Torrington 
Carbolube—Metaline 

Weston seals. 


RM BEARINGS CANADA LTD. 


VANCOUVER — WINNIPEG 
LONDON — CLARKSON (SERVING HAMILTON & TORONTO) 
MONTREAL — QUEBEC — SEPT ILES 


For further information mark No. 148 on Readers’ Service Card 
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INSTRUMENTS cis) LIMITED 


Serves you in many ways... 


REPRODUCTION SERVICES 





Quality Reproduction — Fast Service 


Engineers and draftsmen know the value of quality 
reproduction for drawings, plans or sketches. Use 

our modern reproduction facilities for blueprints, diazo 
or photographic printing on vellum, cloth, paper 

or dimensionally stable film. The quality is guaranteed 
and pick up and delivery service assures fast service. 


If you have your own reproduction department we 
can supply from stock the correct material for 

your requirements. For more information on our 
various services call or write the branch nearest you. 


REPRODUCTION PROBLEMS? A TRAINED 
REPRESENTATIVE WILL BE HAPPY TO HELP YOU 
SOLVE THEM. NO OBLIGATION. 


KERN 
Precision Drawing Instruments 


These superbly balanced drawing instruments are 
made in Switzerland by skilled precision craftsmen 
using top quality materials. Accuracy and ease of 
handling over a lifetime of use is assured with Kern 
drawing instruments. Available in a variety of sets 
or as single instruments. 


Many other world famous drafting instruments and 
engineering supplies are stocked and sold 

through our branches. For more information on any of 
your engineering or drafting needs contact the 
branch nearest you. 


INSTRUMENTS (ss: LIMITED 


REGINA TORONTO OTTAWA 
1747 Hamilton St. 14 Adelaide St. W. 645 Wellington St. 
LA. 2-2909 EM. 2-5921 CE. 6-0181 


MONTREAL QUEBEC CITY MONCTON 

4646 Decarie Blvd. 225 E. Blvd. Charest Moncton Blue 

HU. 9-5741 LA. 9-3962 Print Co. Ltd. 
EV. 4-9750 


For further information mark No. 133 on Readers’ Service Card 
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Overheard in Ottawa 





A tip for selling in the U.S. 


Make sure you have approval from Un- 
derwriters’ Laboratories Inc. before sell- 
ing in the United States. That’s the 
Trade Department’s tip for avoiding 
costly delays and disappointments. 

The Department says Canadian manu- 
facturers are not always aware, until 
late in their promotion campaign, that 
products have to be approved by UL be- 


fore leading marketing organizations will 
handle them. It says, although a sample 
may be sitting on the buyer’s desk, it 
means nothing without UL approval. 

Proposed products should go to UL’s 
head office with complete description, 
purpose, size, rating etc. This is located 
at 207 East Ohio Street, Chicago. 

There is an UL office in Canada, 





PLAN NOW,! 





CANADIAN 
Et. TS LIANICS 
LAJINFERENCE 


and exposition featuring 
“PROGRESS THROUGH ELECTRONICS” 


SEE the far reaching application of electronic equipment 
and techniques in every phase of industry, commerce, 
medicine and defence—dramatically portrayed in over 150 
exhibits by leading Canadian, U.S. and overseas companies. 


HEAR what the nation’s leading scientists and engineers 
have developed or planned for the future in electronics— 
a highly informative program of eighty technical papers 


and two panel discussions. 


JOIN with those engaged in the Industry and the 
thousands of users and potential users of electronic 
equipment who will attend this great three day programme. 


OCTOBER 2, 3 & 4, 1961 
IRE CANADIAN ELECTRONICS CONFERENCE 


Automotive Building, Exhibition Park, Toronto 
OFFICE: 1819 YONGE STREET, TORONTO, CANADA 





Sponsored by the Canadian Region of the 
Institute of Radio Engineers 


PROGRAM MAILED UPON REQUEST 


For further information mark No. 112 on Readers’ Service Card 
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to attend the 


but its approval is not valid in the 
U.S. Nor is that of Canadian Standards 
Association. 

Manufacturers can appeal against UL 
decisions to the National Bureau of 
Standards. 


Combines investigation 


Two giant U.S.-owned chemical com- 
panies in Canada are being investigated 
by the Combines Investigation Branch 
in the manufacture and sale of anti- 
freeze. 

Dow Chemical and Union Carbide 
are involved in the probe of allegations 
of restraint of competition. The two 
companies are the sole Canadian manu- 
facturers of ethylene glycol, the main 
ingredient of anti-freeze. 

The inquiry was begun in 1958. 


Canada opens way 

Ottawa Canadian government initiative 
could result in agreements between major 
producing and consuming countries to 
settle the problem of low-wage imports 
on an international basis. 

International agreements will be 
sought similar to those now existing on 
raw materials such as tin and sugar. 
These provide essentially an accepted 
system of pricing and control over both 
exports and imports. 

An agreement on low-wage imports 
would aim to assure markets for the 
goods of under-developed countries but 
keep sufficient control to avoid seriously 
damaging production and employment in 
any consuming nation. 

For Canada the benefit will be a 
sharing of the load of competitive low- 
cost goods which are not now spread 
evenly among the industrialized nations 
of the free world. 


Afraid of competiion 


Trade Minister George Hees says some 
Canadian businessmen have become so 
fearful of international competition that 
they are unwilling to go out and have 
a hard try at export markets. 

“It sometimes appears to me that our 
businessmen are allowing their fears of 
competition from other countries to nar- 
row their outlook,” he told the Cana- 
dian Manufacturers’ Association in Van- 
couver recently. “This can lead them to 
underestimate their own capacities to 
take advantage of new opportunities.” 

The Trade Department has just pub- 
lished a survey of the main commercial 
prospects in 102 markets around the 
world. It shows “definite opportunities” 
in 1,760 instances. 

Opportunities by regions are: 318 
products in Europe, 419 products in 
Asia, 320 in Commonwealth countries, 
223 in Latin America and 480 products 
in the United States. 
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People... 


...ahd events 





Swing-tail swallows two jet fighters 


Ability of the Canadair 44 swing-tail 
to airlift two complete F-104G_ super- 
sonic tactical aircraft was proved in a 
recent demonstration in Montreal. 

International government, airline and 
industry observers watched as two F-104 
fuselages with their engines, two tail 
units and two wing sets were smoothly 
loaded into the 44’s own gaping fuse- 
lage. 

Proof that the swing-tail can ade- 
quately carry them on_ trans-Atlantic 
hops should encourage use of the CL44 
for rapid economical shipment of com- 
plete tactical aircraft to NATO nations to 
meet urgent delivery schedules. It also 
makes possible the supply of major sub- 
assemblies to meet production shortages 
in Europe and provides for quick return 
of large airframe parts or engines for 
overhaul. 


Tractors in Brazil 


Toronto-based farm machinery firm, 
Massey-Ferguson Ltd. is to begin manu- 
facturing tractors in Brazil. 

This will be the fifth country in which 
the firm now manufactures. 

The Brazil factory, at Sao Paulo, will 
have a planned capacity of 400 tractors 
a month. Tractors will be powered by 
Perkins diesel engines already being 
made there. 


New gas plant 


The largest capacity natural gas process- 
ing plant in Western Canada was opened 
near Rimbey, Alberta at the end of 
July. 

The plant processes gas from both 
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the Westerose South (Dick Lake) and 
Homeglen-Rimbey fields and delivers at 
rates up to 280 million cubic feet per 
day. 170 million cubic feet of gas per 
day is fed into the Trans-Canada Pipe 
Line and the rest goes to the Alberta 
and Southern Gas Co. Ltd. 

A spokesman said it was possible that 
no other plant of similar size had ever 
been built with such a high proportion 
of Canadian-produced materials and 
equipment. 

The plant is operated by British Amer- 
ican Oil Company on behalf of a group 
of 26 owners. 


Honors 


Thomas Elmer Moon, an American en- 
gineer who was stricken with blindness 
at 56, will be awarded the 1961 Holley 
Medal of the American Society of Mech- 
anical Engineers. 

Moon responded to his blindness by 
developing a machine to help transplant 
corneas and thus rescue other human 
beings from blindness. 

The Holley Medal is awarded for “an 
act of genius” that accomplishes “a great 
and timely public benefit.” 


Company takeover 


Control of R. H. Nichols Limited, meas- 
urement and control engineers, Toronto, 
has been taken over by senior executives 
of the company. 

Controlling interests were acquired 
from the founder’s family after a long 
period of negotiations. 


The new owners are: S. A. Turn- 


penny, A. M. McLeod, A. H. Tuxworth 
and E. M. MacKinnon. Supporting them 
is H. L. Roe, one of the company’s 
co-founders. All have been associated 
with R. H. Nichols Limited since in- 
ception. 


Exporting talent 


Two foremen from Sparling Tank & 
Manufacturing Co., Toronto have flown 
to Adelaide, Australia, to supervise con- 
struction of a $40 million oil refinery. 

The men, Wayne Compton and Ivan 
Shook will live in Australia, with their 
families, for eighteen months while they 
direct welders, fitters and laborers and 
train other supervisors. 

Plate work for the refinery is being 
built by Union Overseas Company of 
Chicago, a Sparling affiliate. 


Plastic exhibition 


The third International Plastics Exhibi- 
tion “macroPlastic” is to be held a year 
earlier than planned. 

Organizers have announced it will be 
at Utrecht, Holland from 18 through 
25 October, 1962. The - international 
Congress will be held in the days pre- 
ceding the opening. 

The change in plans resulted from 
decisions to hold two other big plas- 
tics exhibitions in Europe in 1963. 

An official statement said that reac- 
tions from the important plastics coun- 
tries indicated a show 50% larger than 
the last one. 


Men on the move 


C. A. Norris, electronics engineer, has 
been appointed to the administrative staff 
of Welwyn Canada Ltd., London, Ont. 


Norris Hodsoll 


E. C. Hodsoll appointed operations 
manager Litton Systems (Canada) Ltd., 
Ottawa. 


Ted Larson promoted technical di- 
rector The Borden Chemical Company 
(Canada) Ltd. 


For your calendar 


September 14-15: American Society of 
Mechanical Engineers, joint engineer- 
ing management conference, Hotel 
Roosevelt, N.Y. 
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Switch to 
TECALEMIT 


TOUGH 
e LIGHT 


RESISTS MOST SOLVENTS, 
ALKALIS, WEAK ACIDS, RUST 
AND CORROSION 
INERT TO OILS, GREASES, 
HYDRAULIC FLUIDS 


RESISTS CRUSHING AND 
ABRASION 


Write or phone for literature 


T ECALEMIT ) 


the authority on lubrication 7 


Head Office and Plant: 


Rexdale Bilvd., Rexdale, Ontario. 
Tel.: Toronto CH. 4-1126 


Also available through: 
THOMSON-GORDON LTD., HAMILTON 
SYLVESTER STEEL PRODUCTS LTD., LINDSAY 
THAMES INDUSTRIAL SUPPLIES LTD., 


LONDON 
MOORE BROS. MACHINERY CO. LTD., 
MONTREAL 
R. L. WELSH LTD., VANCOUVER 


Mylow 


ad Gm) 
AND 


SEMI-RIGID 


TUBING 
FOR 


Lubrication Lines 
Vacuum Lines 
Process Lines 


Air Lines and 
Pneumatic Systems 


Coolant Lines 
Fuel and Oil Lines 


Beverage and Syrup 
Lines 


Chemical Lines 


Liquid Food Lines 


* NEW 


High pressure hose 
for hydraulic systems 
available soon. 


The only application 
where it doesn’t pay 
to switch to Tecale- 
mit nylon! 


For further information mark No. 172 on Readers’ Service Card 
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New Hydraulic Packing Designs.. 
Specification and 

Application 

Data... 


eneous V-RINES, 


Homog s, Wiper 


J-Cups, — a 


Rings and 0-R 
— : in se 


on Cups 

oa vat on) V- 
y-bu 

* Rings ‘and neat Up 
Rings. 


Here is complete information on the finest available 
line of hydraulic packings . .. wide variety of types and 
constructions correctly compounded to service require- 
ments and laboratory controlled to insure uniform 
quality. Available now from “John Crane”, this com- 
plete line is the answer to practically every hydraulic 
packing requirement. 


Get this valuable engineering guide. Request Catalog 90. 
Crane Packing Company, Ltd., 


Box 134, Station C, Dept. AMP Hamilton, Ontario 


CRANE PACKING COMPANY, LTD. 


OFFICES IN PRINCIPAL CANADIAN CITIES 


For further information mark No. 117 on Readers’ Service Card 








e SPECIALTY SALESMEN 
e JOBBERS SALESMEN 
e PENSIONERS 

e RETIRED MEN 


In line with our subscription sales expansion 
program, if you have experience as a salesman, 
branch manager or a background of technical or 
retail experience, you are invited to answer this 
advertisement. 


If you are in good health and active, we have a 
few openings in exclusive territories for full-time 
telephone or field subscription representation. 
The net earnings of our men average $75 to 
$125 weekly. 


Successful applicants will have their choice of 
franchise of retail, industrial or transportation 
field, or a combination of these fields, on our 
business publications. Our full franchise covers 
forty business publications. Write: 


John F. Foy, Circulation Manager, 
Business Publications Division, 
MACLEAN-HUNTER PUBLISHING CO. LTD., 

481 University Ave., Toronto 2, Ont. 
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oe es ee es 
A complete line 
for industrial 
applications and 


Original equipment 
2 Se ee ee ee es ee en es es es 


Designed 
for High Current 








Type “H” Terminal Blocks : 


Conservatively rated at 75 amperes, 
750 volts, the Type ““H” is of famous 
Curtis built-up design and available 
(factory assembled) in any number of 
terminals from 1 to 30. It features 
high pressure solderless connectors 
for quick, low resistance connections. beller connection: 
Accommodates AWG No. 12 to No. 4 economically— 
wire inclusive. quickly. 


A type 
for every purpose. 


Curtis 
Terminal Blocks 
make 


0 sdivoaben 


Running Time Meters Re-Cycling Timers — 


Request Canadian Catalogue C-60 


etait aia 





a a a a a a ee ee ee ee ee ee 
Also learn about wide selection : 


of other Curtis Terminal Blocks. Manufactured and Distributed in Canada hiya, 


_ ( a moll] 
SPERRY GYROSCOPE | 


OTTAWA LIMITED a Ve, 
P.O. Box 90, OTTAWA, ONT. we 


ee. LL 


Produced in Canada by: 


A. C. SIMMONDS & SONS, LTD. 


96 Merton Street, Toronto 7, Canada 


y Re NEP’ E 


For further information mark No. 120 on Readers’ Service Card 


For further information mark No. 156 on Readers’ Service Card 


-KATOAC. GENERATORS, 


Ral anne SS DEPENDABLE Seay, 


@ NOW 500 WATTS TO 1,000 KVA. 
@ ADAPTABLE TO ANY 
INDUSTRIAL ENGINE 
with SAE Bell Hous- 
ing. 
Efficient — Compact 
— Accessible 
Many Voltage Com- 
binations — 
720 to 3,600 RPM, 
60 cycles; 400 cycles 


The gauge 
that has 





everything! =f == 





e@ LEAK-PROOF ONE-PIECE CONSTRUCTION .. . bourdon tube 
fused to socket and tip by exclusive “Conoweld”’ process. 
@ STURDY “MARSHALLOY” CASE ... formed of boiler-plate- 
thickness steel, copper clad inside ‘and outside to give it the 
corrosion resistance of solid copper. It’s one third lighter, 
but four times stronger than cast iron. 

@ PRECISION “MASTERGAUGE” MOVEMENT. . 
clusive features as the coined sector gear. 

e AVAILABLE WITH STAINLESS TUBE AND SOCKET... choice 
of stainless steels and alloys for all corrosive conditions. 


@ WITH “RECALIBRATOR” . . . quickest and best way to keepa 
gauge accurate. 


. with such ex- 


These features are combined only in Bag va otal 
standard bearer for the broad line of Marsh Gauges . 
each the best of its kind. Ask for data. 


MARSH INSTRUMENT COMPANY, Dept. 46, Skokie, Ill. 


Division of Colorado Oil and Gas Corporation 


Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, 


Long life is assured 
because KATO Gen- 
erator design and 
capacity allow for 
characteristics beyond 
normal requirements. 


BRUS“LESS GENERATORS 


in some sizes. 
C.S.A. Approved. 


500 KW 
ee ee 


Pg Cunérates 
couplings for 
the engine of 


Bi id 


WRITE FOR DETAILS: 


KATO 


plete with 


waver choice. 


GENERATORS 


TO CHANGE FREQUENCY, 
VOLTAGE AND PHASE. 
Output frequencies either fixed or 
variable in various fresvency ranges 
from 25 cycles up to 1200 cycles. 
ALSO HIGH FREQUENCY GENERATORS. 
D.C. GENERATORS, ROTARY CONVERTERS, 
POWER CONVERTING SYSTEMS. 
120 MAXFIELD, 
MANKATO, MINN. 





Alberta, Canada. Houston Branch Plant, 1121 Rothwell St., Sect. 15, 
Houston, Texas. Eastern Seaboard Warchouse: Marsh Instrument Company, 
1209 Anderson Ave., Fort Lee, N.J. 


Builders of Fine Rotating Electrical Machinery Since 1928! 





For further information mark No. 138 on Readers’ Service Card For further information mark No. 136 on Readers’ Service Card 
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DiNanalle 


on tddy-Current = Current 


AJUSTO-BRAKES 


Built like a fine machine tool for 
precision work. 


Motor dynamically balanced to 
extremely close tolerances. 


Permanently sealed, permanently 
lubricated ball bearings. 


THE PRACTICAL SOLUTION TO ' Positive elimination of dust, dirt 
DIFFICULT BRAKING PROBLEMS! anit eit ath Speer tee 


Many industrial operations require braking of a enclosed motor. 
nature that presents problems if a conventional fric- ———— 
tion type brake is used. The DYNAMATIC Eddy- 
Current design provides the most practical solution— 
an effective, inexpensive, frictionless brake. 
DYNAMATIC Eddy-Current Brakes produce braking 
torque that is a function of speed and field coil excita- 
tion. Control of the brake torque is conveniently 
obtained by manipulation of the excitation current. 
Here’s a brake that’s really versatile. It can be used 
for numerous money-saving applications. For example 
—to provide controlled tension or constant linear 
speed when metal, fabric, plastic or paper is paid off a 
roll . . . to accurately control the lifting and lowering 
functions of cranes and hoists. 
Other Practical Advantages Include— 

¢ No mechanical contact to cause wear 

* Requires little or no maintenance 

¢ Extra features can be added at small cost 

¢ Effective cooling—liquid or air 

Dissipation Capacity of Liquid Cooled Brake 
40 to 1000 horsepower 
(Larger sizes made to order) 
Dissipation Capacity of Air Cooled Brake 


1 0s 45 horeipower a Wagner BENCH GRINDERS 


For Complete Information 


Write for Bulletin BR-3 : } Adjustable tool rests; wheel guards; extremely compact ‘‘48"' 
, frame; double shaft; 3450 r.p.m.; 1 fine, 1 medium 6” dia. Norton 


wheels (%4", 4" or 1” widths). Built-in heavy-duty toggle switch. 
G F (e) R G E R U | Adjustable eye shields optional. 


If these grinders are not available from your Dealer, write for 


name of your nearest outlet with available stock. 
Se CFE Ree Ease ee PSII fy J 


Sales Srngincers AD Wagner eecrric 


(DIVISION OF SANGAMO CO. LTD.) 
TABER and HAAS RDS.,REXDALE (TORONTO), Phone: CHerry 17-8787 : 
3333 CAVENDISH BLVD., MONTREAL 28, Phone: HUnter 4-3533 HEAD OFFICE: LEASIDE, TORONTO 17, ONTARIO 


PLANTS: LEASIDE, ONT., TROIS RIVIERES, P.Q. 
ENGINEERING SERVICE AND EQUIPMENT FOR CANADIAN INDUSTRY 1031 SALES OFFICES: TORONTO, MONTREAL, WINNIPEG, EDMONTON 


For further information mark No. 150 on Readers’ Service Card For further information mark No. 170 on Readers’ Service Card 


84 DESIGN ENGINEERING SEPTEMBER 1961 





Look to LINK-LOCK* 
for pressure-tight sealing 


= 

*Now Available with Spring Action 
for greater mounting flexibility and 
automatic take-up... where desired. 


Here’s a positive-locking fastener you can use 
wherever preloaded closure is desired. Heavy pull- 
down pressure insures water-tight sealing when 
gaskets are used. Offered in three sizes, LINK-LOCK 
is compact, simple in design, economical. Open or 
closed, it always lies flat. Provides excellent 
impact and drop-test resistance, is trouble-free 
even at —70° F. A natural for instrument cases, 
storage boxes, etc. Write for samples and 

40-page catalog. 





stead 


ESO RP TR ee 





SIMMONS FASTENERS | 


Quick-Lock - Spring-Lock - Roto-Lock - Link-Lock - Dual-Lock - Hinge-Lock 








MONS FASTENER CORPORATION 
1776 North Broadway, Albany 1, N. Y. 
NE ee te 


For further information mark No. 151 on Readers’ Service Card 


MADE IN CANADA! 


DIMENSIONALLY 
INTERCHANGEABLE 





A Series 


@ 250 psi AIR PRESSURE. e Easily serviced. 

e Built to J.I.C. standards. e 1%’ — 14” bore sizes. 
The Viceroy “A” series feature “TeFlon” rod ‘wipers, 
Tie Rod Construction, Chrome Plated Cushion Pistons 
High Tensile, Hard Chrome Plated. Piston Rods and 
Self-Adjusting, Low-Friction “U” Cup Piston and 
Cushion Packings. They are adaptable to special 
requirements where quantity warrant., making them 
ideally suitable for O.E.M. applications. 
THE MOST COMPLETE RANGE OF AIR AND HYDRAULIC CYLINDERS 


MADE IN CANADA 


FLUID POWER LIMITED 


15-21 ALPINE AVE., TORONTO, TEL: RO. 6-7261 


For further information mark No. 129 on Readers’ Service Card 
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Flexonics 
Bellows 


Flexonics bellows can be your answer to 
design applications involving the measure- 
ment of pressure or temperature ...a 
flexible sealer ... or even low torque power 
transmission. Send an outline of your bel- 
lows application—the Flexonics Applica- 
tion Engineering Staff will be pleased to 
make recommendations. If you pre- 
fer write for Flexonics 20 page | 
Bellows Design Guide. 


{ERY Etitaas 


FLEXONICS CORPORATION OF CANADA, LIMITED 
128 Nelson St. W., Brampton, Ont. 
Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and blies of these t 


Formerly Canadian Metal Hose Corporation, Ltd. 





For further information mark No. 128 on Readers’ Service Card 


CONVERT TO R/M POLY-V° DRIVE! 


NO OTHER DRIVE DELIVERS AS 
MUCH POWER IN AS LITTLE SPACE! 


@ MORE POWER — LESS SPACE oe LESS WEAR ON BELT AND 
. - with Reliability SHEAVES 


SINGLE UNIT DESIGN @ COOLER, SMOOTHER RUNNING 
ELIMINATES BELT ? 
pene @ COMPLETE CONTACT-PRESSURE 


MAINTAINS GROOVE SHAPE ® TWO BELT CROSS SECTIONS 
CONSTANT PITCH AND MEET EVERY HEAVY DUTY 


SPEED RATIOS POWER REQUIREMENT 
Poly-V is patented Write For Bulletin RM1013 


Engineered Rubber Products .. More Use per Dollar 


RAYBESTOS-MANHATTAN (Canada) LTD. 


PETERBOROUGH ONTARIO 





For further information mark No. 149 on Readers’ Service Card 
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backlash 


Microminiaturization 


The advent of the transistor has enabled electronic 
manufacturers to package up to 50,000 parts or com- 
ponents into a cubic foot, and in the immediate future 
the use of micromodules promises packaging densities 
of 300,000 parts per cubic foot. Scientists surveying the 
electronics field, report that densities of more than one 
million parts per cubic foot will be achieved through 
molecular electronic techniques by 1965. Costs will 
continue to shrink as fabrication techniques become 
more fully automated and precise — however, even 
today the cost of transistorized military equipment is 
only slightly greater than the vacuum tube equipment 
it replaces. Longevity of micromodules also will be a 
major factor, especially in applications where com- 
puters are employed to monitor long and involved 
production processes. 


Blazing the trail 


Once again Quebec’s Corporation of Professional Engi- 
neers is setting the pace. Earlier this year (see DE 
August, 1961) the Corporation began its drive to im- 
press on engineering graduates the importance of regis- 
tration. Now it is going directly to the government for 
action to conserve Canada’s natural resources — a 
not-before-time duty of all the nation’s engineers. 

In a brief, monographed by eight individual engi- 
neers, the Corporation tried to explain to the prov- 
ince’s Department of Natural Resources that “if de- 
veloped rationally, renewable natural resources are a 
capital which will yield dividends indefinitely.” The 
Minister for Natural Resources Rene Levesque, and 
two technical advisers, received the report in person. 
Such an act augurs well for future collaboration be- 
tween government and engineers. Congratulations 
CIPQ. 


Exporting nuclear know-how 


The significance of Canada’s work in heavy-water nuc- 
lear reactors is becoming clear in a number of ways. 
One of the most recent pieces of evidence is an ap- 
proach from the Indian Government for a joint study 
between the two countries leading to possible construc- 
tion of a Canadian-type reactor in India. 

Canadian engineers have now gone to India to 
determine over-all costs for the reactor which will most 
likely be modeled on the Douglas Point Plant expected 
to be in operation between Kincardine and Port Elgin, 
Ontario in 1965. The Indian reactor will probably be 
sited in the general area of East Punjab-Delhi Raj- 
asthan-West U.P. 

Canada and India joined hands to build the NRX- 
style reactor at Trombay, India which began service in 
1960. 


5 * e 
Don’t play with fire 
Extreme care must be taken when using hydraulic 


equipment where open flame, sparks or cutting torches 
can ignite the oil under pressure. As explained in “Do 
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you know your hydraulic fluids?” in DE’s July and 
August issues, only fire resistant types of oils should be 
used. The Industrial Accident Prevention Association, 
Toronto, reports two contrasting stories to illustrate 
the wisdom of this advice. 

Last May a man died from severe burns received 
when he inadvertently touched an oil line, under pres- 
sure, with his blowtorch. The fluid was ordinary min- 
eral oil. 

The better story is of a machine that blew a valve 
when the pressure climbed to 2,100 psi. The oil squirted 
directly into a pot of molten aluminum at 1,300F. The 
worst that happened was the vaporization which screen- 
ed off a section of the shop and drenched the owner 
and operator in fluid. There was no fire and no one 
was hurt. A fire-resistant oil was being used. 


Who’s at fault? 


“More and more Canadians are asking themselves how 
it is that countries like Germany and Japan have re- 
covered so rapidly and spectacularly from the defeat 
and devastation of 15 years ago.” So says the leaflet 
of The Canadian Manufacturers Association, 
“Industry”. 

It says these Canadians are asking: “Why is it that 
unemployment in these countries is virtually non-ex- 
istent, that the shortage is one of workers to fill avail- 
able jobs instead of the other way around as in Canada 
and the United States, and that their living standards 
are rising at an unprecedented rate?” 

The answer: above all they have worked hard. 

“Industry” then quotes a statement of the kind not 
too often uttered by present-day unionists, but it’s from 
Charles Luna, of the Brotherhood of Railway Train- 
men: “If you ever did a day’s work for vour emplover, 
do it now ... Do your work so that no one else does 
it . . . If the individual had always performed we 
would all be in better shape . . .” 

Whether we wield a drafting pen or a wrench, the 
message applies to us all. 


A report for management 


Here’s a report that every engineer and executive in 
industry should read. It is based on a tour of the Soviet 
Union made last year by six representative engineers 
from the U.S., and has been published by the Engineers’ 
Joint Council. 

Recent achievements and future goals of the Soviet 
in the field of engineering and engineering education 
and manpower utilization are covered. For instance, 
the USSR annually graduates approximately 117,000 
engineers, and plans call for substantial increases in 
that number. 

A section dealing with education describes the 
amount of specialization required of engineers and 
technicians. A high degree of practical industrial ex- 
perience is integrated into the university study program. 
Sadly, only one university in Canada (University of 
Waterloo) has any program comparable to this. 

Copies of the 112-page report are available in lim- 
ited numbers for $1.00, from Engineers Joint Council, 
29 West 39 Street, New York 18, N.Y. 
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There’s a stronger, 
more compact 


ARROW-HART SWITCH CONTROL 
for every job! 


Arrow-Hart offers a com- 
plete range of quick make 
and break switches for 
vacuum sweepers, fans, 
power tools, radio and elec- 
tronic equipment. 

Send for your copy of the 
new illustrated Bulletin Z-12 
today . . . and ask us for 
any additional advice or 
information you may need. 


ARROW-HART & HEGEMAN 
(CANADA) LIMITED 


INDUSTRY STREET, TORONTO 15, ONTARIO 
7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 
Quality MOTOR CONTROLS © WIRING DEVICES © APPLIANCE SWITCHES 


6006 -R 


For further information mark No. 103 on Readers’ Service Card 


FOR QUALITY AND ECONOMY IN 
PRODUCTION R of6 ast 


Central Bronze Bars or 
Precision Finished Bronze Bushings 


a 


ROTO-CAST 


The high-quality castings resulting from the advanced 
ROTO-CAST process offers Industry a bronze bar as 
perfect as metal can be—no hard spots, no sand or gas 
inclusion, no shrinkage cracks—dense, fine-grain struc- 
ture throughout. Cut scrap loss 15% to 50%—40% to 
60% longer wear. 


Write for our stock and weight list. 


THE CANADA METAL COMPANY LIMITED 


721 EASTERN AVE., TORONTO 8 HO. 5-4684 
Yontact our nearest Branch 
MONTREAL SCARBOROUGH WINNIPEG CALGARY VANCOUVER 


For further information mark No. 111 on Readers’ Service Card 
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| *DuPont Trademark 


Get Easier, More Accurate 
Cylinder Speed 
Control 


; with 
, Pnen-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


2,000 (brass 
or aluminum) 
and 5,000 (steel) p.s.i. 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 5 female pipe sizes — Vg” to 34”. 
Valve bodies are made from brass, alum- 
inum, steel or stainless steel. Attractive 
Prices — Immediate Delivery. 

Write for Illustrated Circular and Price List. 
Single Acting 
Cylinder 
Speed Control. 


Inlet speedcontrol for 
Double Acting Cylinder. 


— 





How COnTEOL 
veut 











CLOSE COMMECTION 





NEEDLE VALVE 


Ow CONTROL watt 


® 
2953 GRANT STREET 
BELLWOOD (Chicago Suburb) ILLINOIS 


For further information mark No. 104 on Readers’ Service Card 


sheet 


Start with 


Getting the full advantages of this material depends on 
the processing ability of your supplier to meet all of 
these qualifications: 

1. Fabricating experience, facilities and rigid 
quality control to supply a uniform, non-porous 
Teflon, free from flaws, thus eliminating rejects 
or malfunction of your end product. 


2. Dimensional accuracy—carefully sized to indus- 
try specifications. Any waste of Teflon adds to its 
cost, and corrective finishing in your own shop 
unnecessarily adds production time and expense. 


Under the name, Chemlon, “John Crane” gives you full 
satisfaction on each of these points, plus engineering 
assistance. 


Ask about your specific needs. Request Bulletins 
i 2p 110 and T-122. Crane Packing Company, Ltd., 
Box 134, Station C, Dept. ATP, Hamilton, Ontario. 


eS Sa aw Sun 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY, LTD. 


OFFICES IN PRINCIPAL CANADIAN CITIES 
118 on Readers’ Service Card 
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Editorial 





Button, button 
who's got 
the button? 


. some thoughts on 
communications 
of the future 


So you think we have mass communications today? Well, indications are 
that we have seen nothing yet. From all reports, plans for the very near 
future will do to current wonders what contract bridge did to whist. . . 


We have been reviewing some of the innovations that modern design 
engineers have come up with in communications. Just skimming the top 
is an experience that hovers between the exhilarating and the downright 
unnerving in terms of the breadth of change implied. 


Television for instance — we'll have it in every room of the house 
of tomorrow — projected on thin sheets of glass — in color, of course 
— and taking up no more space than the standard wall thickness. 


With TV a two-way communication device (yes, that’s coming too), 
Canadian women will take an even more active interest in those affairs 
which concern them — like fashions. By pressing a button they will be 
able to order the dresses of their choice (if they still wear dresses by 
then), have their order coded on a punched card, and then have the 
dresses wrapped, delivered and billed . . . by automation. Moreover, 
the inventory records of the store will be automatically adjusted, and 
milady will not have to leave the living room to set this whole routine in 
motion. Dad, as usual, will still be footing the bills. 


Just because there will be TV in every room is no reason to suppose 
the viewer will be forced to spend every night at home. No sir. He 
will be able to spend the evening out with the boys, and still not miss 
his favorite programs. The flick of a switch to pre-set the automatically 
controlled TV tape-recorder will be all that is necessary to preserve the 
program for review as desired at a later date. 


Communications are possible through other media than sight. As 
indicated by experiments already underway, we'll be able to sniff the 
perfume of filmdom’s glamour queens as we watch them cross the theatre 
or TV screen. And it has been said that there’s nothing like the right 
perfume to stir up an otherwise disinterested man. 


As for books and magazines, the home of the future may well be the 
focus of millions of them. Once books have been put on microfilm, the 
possibilities are without limit. The reader of tomorrow will simply dial 
a code number listed in his personal directory, and this will produce the 
chosen volume page by page on his home microfilm reader. 


Perhaps the most drastically changed of all the familiar items will be 
the daily newspaper. It will be delivered without paper (what will happen 
to our Canadian economy then?) via a private facsimile recorder. The 
stories will be recieved electronically, complete with color photographs 
and the late, late news. 


These things, | am assured by my associates in communications de- 
sign, are only a matter of a few years away. Through them mass com- 
munications can be either a servant or a monster depending on how 
well mankind masters the vital secret of a push-button society. Perhaps 
the designers will go all the way and also devise a means of deciding even 
when to push the buttons... . 
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How Allis-Chalmers reduces maintenance, 
boosts work capacity of their crawler tractors 
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To design both greater work capacity and reduced 
maintenance into their crawler tractors, Allis- 
Chalmers engineers used Timken tapered roller 
bearings for the heavy duty track rollers. 

Timken bearings work with the steel sealing rings 
to effect a positive seal that makes one-time lubrica- 
tion possible. Timken bearings keep all parts 
precisely aligned. They protect the seal by minimiz- 
ing side thrust and wobble, eliminate wear that 








makes bushing-type assemblies impossible to seal 
positively. And the tapered design lets Timken 
bearings take both radial and thrust loads. Full-line 
contact between rollers and races provides extra 
load-carrying capacity—extra work capacity. 

And to deliver more power where it’s needed, 
Timken bearings are also used in the bevel and 
clutch shaft, final drive pinion, intermediate and 
sprocket shafts, track idlers and support wheels. 





Industry rolls on 


TIMKEN 


REGISTERED TRADE-MARK 
tapered roller bearings 











ENGINEERING ASSISTANCE, early 
in the design stage, helps manu- 
facturers stretch bearing dollars. 
Timken bearing engineers have the 
training to do the job and are eager 
to help you. 


METALLURGICAL LAB develops the 
steels that will make tomorrow’s 
Timken bearings last even longer, 
help customers to design more eco- 
nomical and durable bearing 
applications. 


Canadian Timken, St. Thomas, 
Ontario, Canada. Division of The 
Timken Roller Bearing Company. 
Timken bearings manufactured in 
Canada, Australia, Brazil, England, 
France and U.S.A. 
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